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BRUNSWICK TURNS OUT SHAPES WITH FANTASTIC HDEUTY 


Brunswick has revolutionized the 
technology of fiberglas laminates 
with its exclusive new Strickland B 
Process (SBP). This unique method 
not only creates components with 
extremely high strength-to-weight 
ratios and heat resistance (up to 
600'F,). but it also opens up a mass 
production system that meets fan- 
tastic new standards for precision. 


SBP fQament-wound laminates can 
be mass produced by fully auto- 
mated machines. Whether one or 
one thousand . . . simple or com- 
pound configurations, including 
monocoque structures, SBP lami- 
nates meet the most rigorous space 
age speciRcations for precision and 
uniformity in skin thickness, size, 
dielectric constant and contours. 


Brunswick research and develop- 
ment groups continually work to 
extend upper temperature limits 
and other unique features of SBP 
laminates. They also offer you skill- 
ful help solving problems in design, 
development and fabrication. Write 
TheBrunswick-Balke-CoUenderCo., 
Defense Products Division, 1700 
Messier St,. Muskegon, Michigan. 


BRUNSWICK 

MAKES YOUR IDEAS WORK 


FROM GOODYEAR 

most advanced ice protection 

for 3 of the world's newest airliners 



Combined Research of Goodyear and National Research Council of Canada produced i 
developed by National Research Council and Canadian Applied Research Limited-is t 
Far help with your icing problem, write Goodyear, Aviation Products Division. Akron 16, i 
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By far the most powerful helicopter 
In its class. Suddenly, the Miller 12 E 
has made light utility helicopter service 
more practical and economical than 
ever before. The reason is power. More 
Introducing usable power than any helicopter of 
a new Ha size has ever been able to harness. 
standard of ^He result is more payload per how — 
more payload per dollar! The result. 
helicopter too, is versatility, the ability to take on 
performance ^He toughest assignments Industry and 
commerce can give it. And to be ready 
with on-call availability. 



BURROUGHS SYSTEMS STUDIES PLAY A VITAL ROLE IN DEFENSE 

Problem : How to puncture-proof our air defense against enemy bomber and missile threats. Solution : Systems 
Studies of all operational problems— studies whose very heartbeat is electronic computation. Burroughs 
is acknowledged a master in all phases of such computation and its related areas, through its priceless 
combination of technical competence, outstanding experience and the most advanced research facilities. 


Burroughs Corporation 

“NEW DIMENSIONS j incomputalioaformUilary systems" 





AiResearch Aviation Service 
Company ground tuppori equip- 
ment i» tailored to meet turbine 
pouiered aircraft and tactical mis- 
sile requirements. Lightweight, 
compact units can be designed to 

installed on standard vehicles. 

Heart of the lightweight ground 
su|>port systems are AiResearch gas 
turbine compressor power units. Capa- 
ble of delivering both electrical and 
pneumatic power, nearly 8,000 of these 
units are operating successfully and 
dependably in the field. 

Support services can include: main 
engine starting, pressurization and air 
conditioning of cabins and compart- 


ments, missile pre-flight check-out, 
removal of snow and ice from aircraft 
and equipment, supply of DC or AC 
electrical power at any required fre- 
quency, and low pressure, high flow 
air for operation of a variety of actua- 
tion systems. The units have push 
button starting and operate wi^out 
delay under all weather conditions. 

The Garrett Corporation, through its 
AiResearch divisions, is the world's 
largest producer of lightweight turbo- 
machinery. The AiResearch Aviation 
Service Company can package both 
AiResearch equipment as well as that 
of other manufacturers to meet your 
individual ground support require- 


¥HE 


IRRORATIOtfl 

AiResearch Aviation Service Division 





RIVET TOOL COMPANY 

2600 WEST 247th STREET • TORRANCE • CALIFORNIA 


RIVETS 


The U. S. Navy’s guided-missile the Regulus II. built by 
Chance Vought Aircraft, is capable of delivering a nuclear warhead 
with "pin point accuracy” to targets over 1,000 miles distant 
at speeds in excess of Mach 2 and altitudes above 60,000 feet. Retaliatory 
weapons such as the Regulus II guarantee our national security. 

Hi-Shear Rivets insure structural integrity in 
the Regulus by meeting the environmental conditions 
of high strength at elevated temperatures 
encountered during missile Sight. 





Get lighter weight, higher reliability with 
complete ducting systems by Solar 


COMKETE nUCriNS SrSTEMS — designed 
to withstand rugged environmental 
extremes— are being created at Solar. 
Behind every Solar ducting component 
is more than thirty years of experience 
in producing top-quality aircraft com- 
l>onents requiring advanced materials 
and imaginative fabricating tech- 
niques. Result: Solar today offers com- 
plete ducting and boundary layer 
control systems— designed to customer 
specifications— that are far ahead in the 
field. Materials used include Inconel X, 


A-286. 17-7PH. L-605 and others. 

Specialized Solar-built ducting test 
facilities dupL'cate severe demands of 
today's advanced aircraft and missiles. 
Production is carried out under rigid 
standards of quality control. Many 
Solar-designed machines— built to save 
time and materials in intricate opera- 
tions— help reduce costs and speed 
output. Leading aircraft for which 
Solar has designed or built ducting 
include the F-102, F-106, C-130, 
KC-135, A3J, F4H, 707 and X-15. 


Complete design and engineering 
responsibility, specialized test equip- 
ment, and complete faciL'ties for top- 
quality production are only three of the 
reasons why Solar is the logical choice 
to help step-up your important ducting 
program. For detailed information 
write to Dept F-91, Solar Aircraft 
Company, San Diego 12, California. 


SOLAR'^„.„ 


ENGINEERS WANTED! Challenging proiecU, unlimited opporiunities with Sofar. IVritc today! 
10 


NEW DISTRIBUTION NETWORK MAKES IMMEDIATELY 
AVAILABLE ALL THE IMPORTANT ADVANTAGES OF 
BENDIX CONNECTORS 



LargeinventoriesofBendi-x Electrical Connectors are 
now strategically located to assure you rapid delivery, 
regardless of your requirements or your location. 

Each distribution center is factory-approved and 
inspected, and is stocked with connectors and com- 
ponents in an exceptionally wide range of types and 
sizes. Assembly and quality conirol facilities are 
maintained in complete accordance tvitli factoiy 
standards and recommendations. Their staffs are 


adequate to assure not only immediate service but 
also reliable, efficient shipment of your order. 

This expanded distribution system, combined with 
our greatly enlarged factory production facilities, 
makes available to all users the important advance- 
ments in engineering and design for which Bendix 
Electrical Connectors are favorably known. 

We suggest you check the map now for the source 
nearest you. 


Scintilla Division 
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STEEL IMPROVEMENT 
LIMITED 

269 Horner Avenue, Terenlo, Canada 


Modem high speed flight has cleared the sound barrier 
. . . penclralcd the thermal thicket. Advanced 
rockets and ramjets are producing unbelievable 
bursts of power. 

The problem: HEAT . . . heat so intense that 
metals can't withstand prolonged stress. 

The solution: INCONEL family . . . because Inconel 
wrought alloys can withstand extreme stresses in 
high temperature aeronautical applications. 

Canadian Steel Improvement Limited has pioneered 
many new developments in precision-forged Inconel 
pans for modern aircraft. By producing Inconel 
to extremely close tolerances with an excellent suriace 
finish, machining time is greatly reduced, 

The result: Ptecision-forged blades and close-to-form 
discs of the finest possible quality at the 
St consistent with maximum stress-rupture propert 
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. . . high-temperature ducts and 
missile applications 


Janitrol’s new lightweight, non-torquing line of large di- 
ameter couplings provides a safe, easy to connect or dis- 
connect, vibration-proof seal. They are simple to install, 
clamp together without need of a torque wrench, and 
assure positive alignment. Clamp latch cannot be closed 
unless pipe sections are correctly oriented, Total weight 
of the 36" dianteter clamp and two flanges is only 9,7 
pounds. Clamp diameter adjusts to meet pipe production 
tolefances; a safety lock pin gives extra protection. 

Test data: Model illustrated is tested to ISO’s with 
tail pipe attached, and at temperatures to 900°F. Vibra- 
tion requirements of MIL-E-5272A are met, 

Janitrol couplings are supplied in stainless steel, with 
flanges of titanium, aluminum, or steel, in a wide range 
of sizes down to 1” in diameter. 

When you require high performance couplings for tail 
pipes or ductwork see your Janitrol representative. 

Janitrol Aircraft Division, Surface Combustion Cor- 
poration, Columbus 4, Ohio. 


•ection of slonOird coupling 


schema tie cross-secUen of flush coupling 



paeumatlc controls • duct couplings & supports • heat exchangers 
combustion equipmant for aircraft, missiles, ground support 



Baby, it’s HOT inside 



No matter where it comes from . . . 
ultra-high angular \elocilies, skin-friction, 
conduction or radiation from the burners . . . 
todav’s airborne bearings spin in tempera- 
tures’ that approach ever closer to the soften- 
ing point of conventional steels. 

Unceasing research work here at Roll- 
way strives for new understanding and con- 
trol of limiting forces . . . and for practical 
metallurgical combinations that will enable 


aerodyne engines to fly faster, higher and 
further with less mechanical friction drag. 

Rollway service extends all the way 
from down-to-earth estimates of lead lime 
to closely-held schedules of delivery dates. 
Maybe we have what you want now on test. 
Costs nothing to find out. Just write or wire 
Rollway Bearing Co., Inc., 582 Seymour St„ 
Syracuse 4, N. Y. 

ROLLUinr 

BEARINGS 




OF 
A 

REVOLUTION? 


Detecting microBCOpic shaft movement of as little as 2 minutes 
—well beyond the ability of most standard synchro units — 
can now be accomplished with new synchros designed and 
produced by Ketay, and available for immediate delivery. 

Such increased accuracy, three times better than the highest 
Mil Spec requirements, is the result of Ketay design and 
production competence. 

Ketay has also developed a complete line of improved thru-bore 
synchros to the new Mil Spec 20708 (supersedes Mil Spec 16892) 
These iihproved units are available at no increase in cost in a full 
line of control and torque types, with frame sizes from 08 to 23. 
Thru-bore construction and stainless steel housing make them 
more rugged and more reliable as well as providing better 
accuracy and greater stability. Kelay it Ihe only approved Bwreaii 
of Ordnance source cvrrenlly manufacturing and shipping all 

Ketay research and development engineers are regularly working 
on advanced new components and prototype control system 
problems for the armed forces and leaders in the aircraft and 
missile industry. Let them help solve your special problems in 
component performance and environment adaptability. 


* NORDEK ' DIVISION of United Aircraft Corporation 

KETAY ^ DEPARTMENT, Commack, Long Island, N.Y. 




New SPS super high 
strength shear 
fasteners save you 
25-50% in 
shear bolt weight 

132,000 aod 156,000 psi onits are 
strongest standard shear fasteners ever offered 

These new SPS shear bolts are 39 to 6491 stronger than 
the best standard shear fasteners now in use. They 
automatically save you 25 to 50% in shear bolt weight, 
because they can be sub.siituted for conventional fas- 
teners one to two diameter sizes larger. . .with no 
compromise in reliability. 

For example, one of the new Vi in. diameter, 156,000 
psi shear bolts, capable of design loading of 30,000 lb., 
does the structural job of a % in. NAS type weighing 
nearly 30% more. On a large airframe this can mean a 
saving of several hundred pounds. Further, the use of 
smaller fasteners often permits miniaturization of related 
parts in a joint, resulting in additional weight savings. 
The new bolts are forged from 59< chrome high strength 
steel, then heat treated to 220,000 psi tensile for the 
132.000 psi shear series and to 260,000 psi tensile for 
the 156.000 psi. Both scries are available in standard 
sizes =10-32 through H-18. with companion locknuts 
of new design. The 132.000 psi shear bolts have a 
cadmium-fiuoborate plating, the 156.000 are vacuum 
cadmium plated. For complete information, write 
Aircraft/Missiles Division, Standard Prf.sstd Steel 
Co.. Jenkintown 3. Pa. 
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designers and 
manufacturers of; high Iiressure pneumatic equipment 
R.E.C'S eitsnsive lest tempei-ature and bleed air equipment 

iKililies have made hydraulic exotic fluids, gas and cryogenic equipment 
possible Ibe integrated hydimulic and pneumatic systems, 

development of 
these compohenls 

and systems, Urife for compfimcnfory brochure 


Pneumatic Power Package 

Designed, developed and manufactured 
exclusively by Randal! Engineering 
Corporation for use in a flight control 
system for a space vehicle and integrates 
the following components ; 

illler valve 

high pressure GNj storage tank 
filter 

high pressure regulator 

low pressure relief valve 

2 position solenoid controlled shut-off v'alve 

low pressure plenum chamber 

high £ low pressure transducers 

priep/ess inyredient — 

ATTITUDE 


RANDAI.L 

ENGINEERIxVG 

CORPORATION 



REPRESENTATIVES i 



5933 Boweroft Street 
Los Angeles 16, Cafif 


TExas 0-8533 


EDITORIAL 


The Need to Know 


The battle of the defense budget, which never really 
ends, is mounting toward its annual crescendo climaxed 
by the prospect of debate and final action by a Congress 
overwhelmingly controlled by a political party in oppo- 
sition to the executive branch of the government. Mr, 
Neil McElroy. who has made an excellent record during 
his initial year as Secretary of Defense, faces perhaps 
the toughest job he has yet tackled in this office. Tire 
170 million citizens of this country and the citizens of 
our allies all around the world will be vitally concerned 
with this battle of the inilitarv Fiscal 1960 budget that 
is now being fought in the corridors of the Pentagon 
and the ancient architectural monstrosity that now 
houses most of the executive offices of the President’s 
staff- In Januarv the battle terrain will shift to Capitol 
Hill where the decisive maneuvers must be made. 

It is already clear that the primary consideration of 
the executive branch of the government is in holding 
a fiscal ceiling rather than maintaining the defense pos- 
ture and technical (jace that leadership of the free world 
requires. 

"Affording" Survival 

W'e have never been able to understand the philosophy 
of those who stoutly maintain that this country cannot 
“afford" the expenditures that arc required for adequate 
military strength and technical development of new 
weapons. Nor have we ev’Cr understood the process by 
which the biidgcteeis can pick a lunnber and say “this 
is the absolute maximum we can afford to spend on 
defense." Wc saw this supposedly “absolute budget 
limitation” begin with the 515 billion annually which 
President Eisenhower, then military budget adviser to 
a Democratic administration, assured the country was 
the absolute limit it could "afford" for defcn.se in the 
very vear before Communists struck south across the 
BStii parallel in Korea. 'I'he life and death struggle 
of communism against the United Nations of the free 
world in Korea soon proved that we could not only 
“afford" more than SI 5 billion annually for defense of 
our country and our ideals but that expenditures triple 
and quadruple this supposedly “absolute limit” were 
required for sunaval. 

During the post-Korean era there was naturally a con- 
certed effort to bring the military budget well below 
its "hot w'ar" level and certainly this was in order. But 
while this process was taking place we again saw the 
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emergence of the budgeteers who came up with an 
"absolute ceiling,” this time more than double the abso- 
lute ceiling set by President Eisenhoiver in 1950. Con- 
trasted with this strictly budgetary riew of defense 
problems is that of the military serx’ices who view the 
matter primarily from the viewpoint of their ability to 
perform the combat roles and missions they are assigned 
or would like to be assigned- Both views leave some- 
thing to be desired in achieving the taxpayer’s goal of 
3 superior defense at the lowest possible eost. 

In recent vears it has been the sharp pencil budgeteers 
who hase prei’ailed over the military requirement advo- 
cates and it appears that this situation still presails in 
Fiscal 1960 defense budget preparations. I'hcre is also 
a growing effort to gag and muzzle the military men 
to prcs’cnt them from explaining their case adequately 
to the Congress and American public. In the execution 
of military poliev ab.soliite obedience to orders is re- 
quired. But in the formulation of this policy, which 
is vital to es'Cty citizen of thi.s land, it appears to be 
contrary to the basic democratic process of government 
to which this countn' is dedicated to deprive the people 
of the right to listen to honest views of their military 
leaders without restraint or fear of professional reprisals. 

There ha.s been a strong trend under both Republican 
and Democratic administrations during the post-war 
period to make available to the citizens of this country 
less and less information on the basic issues that shaix; 
the future of the world. 

Information Holdout 

That trend has never been stronger tlian it is today. 
Never have there been more men in high places in the 
executive branch of the government devoted more 
strongh to withholding information from the public on 
vital government business, tinting the infomiation they 
do release to their own rosy glow and proclaiming the 
policy that the .American public has no “need to know” 
about how its tax dollar.': arc being spent or how its 
future is being shaped. 

If the American people arc ever to really understand 
such complex and vita! matters as the defense budget 
battles and the tLxhnological race for new weapons 
development they must be given more basic information 
by their elected and appointed leaders. 

—Robert Hotz 
21 




WHO'S WHERE 


In the Front Office 

Haidiog L, Lawrence succeeds Clarence 
C- West. It., retired, as executive vice presi- 
dent of Continental Air Lines, Inc. 

Rajmand F. Kelley, board chainiian and 

AmerS! New Y«k!" N. Y.^'^d'a'lso of 
Reeves Insbunient Corp.. Carden City, 
N. Y„ a subsidiary of Dynamics Corp. 

Prof. Joseph M. Pettit, dean of the Stan- 
ford University School of Knginecrin|, a 
director, Lcvinthai Electronic Products. Inc., 
Palo Alto, Calif. 

Milton Greenberg, president of the newly 
formed Geophysics Corporation of America, 

are: Mr. Gteenbergi Richard S, Leghorn, 
president of Itet Cotp., and T. F. Walko- 
wicz, associate of Laurance S. Rockefeller. 
Other oRccts are: Murray Zclikolf. vice 
president and directrrr of research; Robert 

engineering: Ephraim Radnec. vice presi- 
dent-treasurer; James E. Gallagher, vice 
president and director of planning; Richard 
D. Coons, vice president and director of 

Clark Hastii^s, president, Rochester 
Manufacturing Co., Rochester, N. Y. 

Albert F. W, Parr, a vice president and 
director, engineering department of Power- 
tronic Systems, Inc., a new subsidiary of 
Hydra-Power Corp., New Rochelle, N. Y. 

International Electric Corp., Paramus, 
N, I„ International Telephone and Tele- 
graph Corp.’s newly (oimed unit to manage 
the production of a world-wide electronic 
control system for the Strategic .Air Com- 
mand, has elected the following vice presi- 
dents: Robert W, Hughes for engineering 
services; John E. Kahelln for customer rela- 
tions and project control; Charles G. Shet- 

Gareth W. Speer, vice president-finance. 
Solar Aircraft Co.. San Diego, Calif. 


Honors and Elections 

George F. Metcalf, General Electric’s re- 
gional vice president. Washington Defense 
Activities, has been named chairman of the 
Aircraft Industries Assn.'s Guided Missiles 


L V. Roe Canada 


Comr 

Joseph E. Morley, of 1 
Ltd., has been elected presiocnt or Air in- 
dnsliies & Transport Assn, of Canada. 

'The Totemational Air Transport Assn, has 
elected H. B. Renwick, vice president of 
Canadian Pacihe Air Lines, and V. H. L. 
Dubolucq, vice president of KLM Royal 
Dutch Airlines, chairmen of the 1959 Joint 
Iraffic Conferences. Mr. Duboureq will 
preside over the Spring Conference, set for 
mid-May in Europe, and Mr. Renwick will 
preside over the rail meeting at Honolulu. 

Chatles H. ’Townes, Profasot of Phy.sics 
at Columbia Univetsity, and Nicolaas 
Blocmbetgen. Cordon McKay Professor of 
Applied Physics at Harvard Univets 
been named by the Insti 
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(Continued on page 118) 


INDUSTRY OBSERVER 

► Air P'orce is investigating a. promising technique for transmitting a modest 
amount of electric power to reconnaissance satellites by means of huge 
earth-based antennas and extremely high power transmitters. 

► Pratt & Whitney )58 and General Electric |9? tnrbojcl engines, both 
under consideration for North American Aviation's Mach 5 B-70 bomber 
and F-108 interceptor (AW Nov. 7, p. 27), have airflow capacities of about 
300 and 250 Ib, per sec. respectively. General Electric’s J93, specificallv 
tailored for the two aircraft, is lighter and smaller than the J58, has about 
the same specific fuel consunijition as the Pratt & Whitney engine which 
was originally developed imdcr Navy cognizance. 

► Proposal to build the world’s largest antenna, measuring perhaps 1,000 
ft. in diameter, to measure electron density of space out to millions of 
miles and to bounce signals off planets has been proposed by General 
Electric and Cornell University to the Ait Force and Ad\~anced Researcli 
Projects Agency. If funding is authorized, tlie antenna will be constructed 
by scooping a parabolic-sha|>cd hole in tlyc ground and installing suitable 
mesh reflecting surface. Two sites hare been proposed: suitably shaped 
areas in Puerto Rico and Laredo, Tex., where Air Force already has a high 
power radar transmitter installed. 

► In efforts to obtain Defense Department approval for development of 
the Eagle air-to-air missile. Navy is emphasizing Eagle's active radar guidance 
that would enable such a missile to be directed at a different target in a 
widely dispersed attack. Air Forces’ GAR-9, being developed by Hughes 
Aircraft, which some Defense officials ore suggesting as substitute for 
Eagle, uses semi-active radar guidance which requires the interceptor to 
keep its radar aimed at target until the missile strikes, making it better 
suited to a smgle-shot supersonic intercentoi rather than for Navy's planned 
"slow-plane” missile pla tf orm aircraft (AW Nov, 10, p. 28). 

► General Electric J79 turbojet engine, fitted with a modified afterburner 
which burned HEF-3 exotic fuel, was recently tested at Edwards AFB, 
Calif., in the first of a series of basic fuel trials in tire North American B-70 
and F-108 development programs. Fuel rates will be boosted successively 
in subsequent tests. 

► Air Research & Development Command will soon announce a $7 mil- 
lion contract for exploratory development of "molecular electronics"— an 
entirely new solid-state element cajrabte of performing functions that now 
require many individual interconnected components (AW June 2, p. 64; 
June 16, p. 243). Companies prominently mentioned among possible 
contractors include Bell Telephone Laboratories, Hughes Aircraft, Radio 
Corp. of America and Sprague Electric. 

► Airborne Early W.iraing and Control Svstem selected bv Air Force in its 
AEW competition (AW Nov. 17. p. 23) will be equipped to control 
interceptor missiles as well as fighters b\- direct data link communications 
wlien tne interceptor is within range of the early warning plane's a\’ionics. 
When out of range, intercept directions will be sent to ground station 
and relayed by data link to tfie interceptor. 

►AValtcr Kidde & Co. has developed filament-wound ladomes fabricated 
from Fiberglas strands wound in layers. Radomes are about 80% glass. 
Materia] is designated ECG-150-1/6. Kidde has developed a 14-ft.-long 
one-piece ogival radome for a Mach 3 fighter, probably the F-108. Kidde 
also has developed 13-14 ft. radomes for missile applications. Material 
also is being used for making main solid propellant cylinders for rocket 
engines. 

►Army flight trials at Ft. Bliss. Tex., of Radioplane’s RP-77D turboprop- 
powered Fiberglas target drone are aimed at reaching altitudes of above 
40,000 ft. Flights already have extended beyond one hour. Speeds attained 
hast been approximately 340 kt. Powerplant is a Boeing 502-IOF turboprop 
engine producing 300 eshp. 
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HOW THE 0Q[L(J0©[Q@Q helped... 


MAKE THE TAPE THAT FORMS A PERFECT SKIN 


\^rap a fully cured tape of tliis new silicone rtiliber 
around a cable ... in a short lime it fuses into a 
liomoneiieous mass! Press a molded or extruded 
piece of this rubber into position and it will stay 
firmly in place. From reaeareh at l'>'ION Carbide, 
theSilicone.s Man brings you tlic world's first /«.n We, 
silicone rubber. 

This new product has all the properties usually 
associated with premium silicone rubber . . . out- 
standing high temperature performance, good elec- 
trical and oil resistance, excellent reversion resist- 
ance among them. You can well imagine the many 
applications in electronics gear, high temperature 


Unlockirtg the secrets of silieories 


locations .. . how assembly work will be speeded by 
"|ire.ss-in-place’‘ construction. Here is another exam- 
ple of bow the specialized knowledge of the Silieoncs 
Man lias helped solve an '‘iiiipossible" problem. 

Write for data on ‘'Fusible Silicone Rubber" or 
any of the many other silicones products available 
llirouglithe Silicones Man. Address Box K.A-9706, 
Silicones Division, Union Carbide Corporation, 30 
East 42nd Street, New York 17, N. Y. f/n Canada; 
Bakclite Company, Division of Union Carbide Can- 
ada Limited, Toronto 7, Ontario) 



SILICONES 


ucc. 


Washington Roundup 


NASA Man-in-Space Committ'ee 

National Aeronautics and Space Admiui.stratioii last 
week announced formation of a Special Committee on 
Life Sciences to work svith liuimm factors, nieclic;d and 
allied problems of NAS.A’s Man-in-Spacc program. 

The committee, which probabh- will have tlic task of 
selecting the first man to be put into space in the NASA 
program, will be headed bv Dr. W’. Randolph Lovelace 
ll, an authoritv’ on acronaiitieal and space medicine and 
president of the Lovelace Foundation for Medical Edu- 
cation and Rfstarch. .Albuquerque, N. M. 

At the same time, NASA announced that 1> nesv re- 
search advisory comiuittees arc being formed to proside 
technical counsel and aid NAS.A in communicating and 
coordinating its programs svith indiistrs', uniscrsitics and 
other gosernment organizations. 

lire committees also will rcsiew research in progress 
and reconimend problems and should be inscstigitcd by 
NASA or other agencies. 

Projects assigned the committees ate fluid mechanics; 
aircraft aerodvnamics; missile and space craft aerody- 
namics; control, guidance and navigation; chemical en- 
ergy processes; nuclear cncigs-; nicclianical posserplant 
svstcins; electrical posserplant ssslems; structural toads; 
structural design; structural dynamics; materials, and air- 
craft operating problems. 

The new committees, all of which will report directly 
to NASA Administrator T. Keith Glcnnan, arc scheduled 
to be functioning bv carlv next year and will supersede 
the 28 teclinical coininittees and subcommiUecs of the 
National Advisory Committee for Aeronautics, which was 
absorbed bv NASA upon its establishment on Oct. 1. 

AIA: Nome Change Post'poned 

Aircraft Industries Assn, hoiitd of goveniors last week 
|)ost|)oned anv decision on proposals to change the name 
of tlie organization in order to reflect the changing char- 
acter of the aviation business. The board also ruled out 
a tcconimcndiition that an outside public relations firm 
])c called in to develop a new name f.AW' Oct. 28, p. 25) 
and asked Hill and Knowlton. Inc.. ALA public relations 
counsel, to propose possible new niimcs for the organiza- 
tion. plus pro and con reasons for any change, at the 
hoard’s meeting next spring in Williamsburg, Va. 

Contractors' Costs 

Defense Department is still formally sticking to its 
Dec. 31 de-.idlinc for issuance of a comprehensive new set 
of cost principles for all military contracts, cxcqst com- 
petitive bids, but it's doubtful if it will make it. Mote 
fikelv, a partial set of the less provocative proposals will 
be issued first, and additions made step by step. 

Trade associations, including tlic Aircraft Industries 
Assn., Electronics Industry .Assn, and the National 
Securitv Industrial Assn., are unanimously opposed to 
all hut a few of the cost principles tentatively planned 
bv Defense Department. Tliey have been in negotia- 
tion for nine months- In a ‘'last protest," industry 
spokesmen told Perkins McGuire, Assistant Secretary of 
Defense for Supply and Logistics, that “a complete re- 
view of the proposals outstanding are essential." 

They also declared that the new principles are of "the 
utmost gravity, as thev affect the cost recoveries and profit 
potentials of every company engaged in defense contract- 


ing-not, as in tlic past, just tliose which undertake cost 
reinibursemcnt type contracts. ... If made applicable 
to current contracts to any extent, tlie regulations, as 
proposed, would matcriallv revise the basis under which 
every present contractor agreed to perform his obliga- 

Tlic industn’ spokesmen urged McGuire to confine 
Ihe Defense directive to a general statement of "policies 
.and principles”— and leave detailed interpretations and 
instructions to an “auditors' nianiuil." 

Douglas: More Secrecy 

Air P'orce Secretary James Douglas says he believes in 
tightening the security clamps on niilitarv infonnation. 
‘T think we arc unwise in being as liberal as ivc are in 
file tclciisc of information." Douglas told the i louse Gov- 
ermiicnt Information Subcommittee. “There is no such 
enthusiasm in Russia." 

Procurement Policy 

Keen interest has developed iii legislation that could 
revolutionize niilitarv procurement poliev. The legisla- 
tion was introduced by Sen. Leverett Saltonstall {R.- 
Mass.) at the close of this year's congressional session 
(AAV Aug. IS p. 26). Among its other provisions, the 
measure would establish "performance" contracts, elimi- 
nating detailed specifications, and exempt incentive and 
fixed price contracts from renegotiations. Department of 
Defense has appointed a task Torcc under -Assistant Sec- 
retary of Defense Perkins McGuire to make a compre- 
hensive study. National Security Industrial -Assn, and 
U.S. Chamber of Commerce have appointed study 
groups. The Chamber will consider the proposal at its 
annual meeting in January. 

Government' Plants 

House Armed Services Investigating Subcommittee 
headed bv Rep. Edward I lelicrt w ill lioltl licarings Dec. 3 
on complaints that the niilit.in' services arc financing pri- 
vate plant facilities for weapons that could be produced 
in now-closed govctnmcni-ovvncd facilities. Witness will 
include Frank H. Higgins. .Assistant Secretary of the 
Armv; Fred -A. Bantz, .Assistant Sccretarv' of Navy; Dud- 
lev Sharp. Assistant Secrctarv of the .Air F'orce for Mate- 
riel. and I'loyd Brv-.mt, Assistant Secretary of Defense, 

Lobbying Charge 

Testimony last week by James Landis, foniicr Civil 
Aeronautics Board chairman, at a hearing of the House 
Legislative Oversight Committee, is expected to give a 
boost to proposed legislation limiting Presidential review 
of international route eases to purely foreign policy and 
defense considerations. The Senate passed such legislation 
in the last Congress, despite vigorous White House op- 
pcsition, but the bill died in the House. Altbough CAB 
decisions are supposed to be confidential. Landis told 
the House group, that thev gencrallv become known and 
that airline lobbying activities are concentrated on the 
White House. ">Jo one then knows who secs whom on 
the White House staff or what evidence is presented. 
. . . The procedure places a premium on lobbving in its 
worst characteristics.” 

—Washington staff 
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ARPA Reveals Rocket Satellite Programs 


Objectives described by Johnson indicate extent to 
•which U. S. has projected its military space program. 


By Evert Clark 

New York— Comprehensive militarv 
space program aimed at creating a fam- 
ily of powerful rocket boosters and 
orbiting a family of satellites in a verv 
few years was outlined bore last week 
by Roy W. Johnson, director of the 
Adi’anccd Research Projects Agency. 

Johnson's remarks before the 1 3th 
annual meeting of the American Rocket 
Society indicated that the U- S. is far- 
ther along in planning for the militarv 
aspects of space than has been generallv 
bcliesed. Other experts who discussed 
the nation’s military and civilian space 
capabilities made it cleat that most of 
that capability still is potential, rather 
than realised. 

Meeting attracted attendance offi- 
ciallv estimated at 7,000. including a 
number of new exhibitors and new cor- 
porate members. Johnson noted that 
many of the society’s members had 
been in the space business "even before 
it made sense,” and said he hoped tlicv 
noiild not relax their efforts "now that 
it does make sense.” 

Johnson said his agcnci hopes to put 
a 6,000 lb. communications satellite in 
a “stationary” orbit 22.300 mi. out 
from the earth bv late 1960, using a 
ehistet of eight Jupiter engines phis 
.111 Atlas, Titan or possible a Minuteman 
second stage. 

The so-called "stationarv” orbit is at 
such a distance from the earth that the 
satellite remains aboie one point on 
the earth's surface, bceaiisc its period 
of rotation in its orbit is 24 lit. 

Contract for the launching svstem. 
including the second stage, was granted 
to Army’s Ballistic Missile Agenev last 
ScptembcT. one month after ARPA 
gaie ABMA an order to deielop tlic 
first-stage cluster. 

Capability Study 

At the moment, the ptojcct is being 
coordinated by Army Signal Corps for 
lohnson, but a pianel is studying the 
services' capabilities, and Johnson said 
the tendency now is to lean toward 
Signal Corps for the pavload and Ait 
Force for me booster. 

Jupiter cluster should be static-tested 
next summer and should produce about 
1.3 million lb. of thrust, or 1.5 million 
with some modification to the engines, 
Johnson said. 

This vehicle will be a "space triick” 


that could put a 25,000 lb. satellite into 
a very high orbit or provide the power 
capability to send a manned vehicle 
around the moon and possibly to land 
a ichicle there that was capable of 
returning to earth. But Johnson pointed 
out that "there is no military mission 
on the moon right now.” He also said 
that although power capability for a 
manned Kinat trip might exist bv late 
1960, he did not believe some of the 
other problems would be sohed bv 
then. 

Johnson's agency, which began oper- 
ation just oier six months ago, has 
issued 40 work ordets totaling S275 
million. Most of these ha\e gone to 
the services, who in turn write and 
monitor them for contracts with indus- 
try, universities, or genernment labora- 

ARPA Program 

-Among the programs ARPA Johnson 
mentioned arc: 

• Ballistic missile defense. A $100 mil- 
lion progr.iin of basic research into all 
physical aspects of ballistic missile flight 
is under way. So far, S60 million lias 
been committed and the other $40 mil- 
lion probably will be before the end of 
the year, 'riiis is a national program 
imoKing all three services, industry and 
universities. It is aimed at using all 
hpes of measuring methods— infrared, 
radar, visual, air pressure patterns, etc.- 
to determine all flight characteristics of 
a missile, how to distinguish a warhead 
from a decoy, how to destroy- a warhead, 
and so on. “AVe might eien be able to 
determine wliich type missile is filing 
by looking at its track.” Johnson slid. 
Construction of dei-iccs to studv missile 
flight more carefully than before already 


Precise Capsule Control 

Washington-Ground control over 
manned satellites must be capable of re- 
turning the vehicle safety to the earth 
during all portions of its flight, accoidiog 
to the minimum requirements established 
by aero-medical experts associated with 
the Man-in-Spaee project. Medical con- 
sultants from the military services called 
In by the National Aeronautics and Space 
Administration feel that they must be ' 
capable of terminating the flight at any 

logical or psycbological difficulty. 


has begun along the first 5,000 mi. of the 
Atlantic Missile Range that begins at 
Cape Canaveral, Fla. Meanwhile, work 
is going ahead on the Ait Force Ballistic 
Missile Early Warning Svstem and the 
Armv Nike-Zeus anti-missile missile, 
whicli will be operating "in a few 
years," but Johnson said these are in- 
terim systems. 

• Early warning satellite. Initially these 
would use infrared detection device.s. 
Later, electromagnetic devices would be 
added. These could also be used for an 
international inspection svstem. Jolin- 

• Navigation satellite. Johnson gave no 
details but said work is under vs-ai’. 

• Tactical cloud-cover satellite. Again, 
Johnson did not go into detail, but 
there have been other indications that 
this also is a Signal Corps project. 

• Recoverable space vehicle system. 
ARPA is already well along in develop- 
ing this. It has “primary military appli- 
cations in addition to man-in-spacc ap- 
plications,” he said. 

• High-energy second stage rocket- lliis 
is the contract awarded to Pratt & 
Whitney Division of United Aircraft 
Corp. (AW Nov. 10, p. 26). Johnson 
said Atlas and Titan will put 4,000 lb. 
into a 300 mi. orbit with an Atlas or 
Titan phis this stage— which aims at 30,- 

000 to 75,000 lb. of thrust— ARPA hopes 
to be able to put up a payload of four or 
five tons. Amount of the contract is 
believed to be $30 million. This vehicle 
could have a number of missions, but at 
the moment ARPA has no plans to 
launch a manned satellite with it. 

• Solid propellant basic research pro- 
gram (AW Nov. 3, p. 34). This aims 
at specific impulses ''well over 300,” 
and will attempt to achieve these "bv 
attacking basic chemistry, and creating 
new chemicals, so we can stop using the 
chemicals on the shelf." JoJinson said 
solids "are the ultimate as far as I'm 
concerned." He said it mav not even 
be necessary to build harti bases for 
ballistic missiles if solids come along 
fast enough. Storable liquid propellants 
"arc progressing well enough without 
us so ARPA has no program on this." 
he said. 

Rocket Bid Reopened 

Johnson said the competition for a 

1 million lb, thrust, single-chamber 
rocket engine— originallv contracted by 
Air Force to Rocketdvne Division of 
North American Aviation, Inc. at 
ARPA’s direction and later transferred 
to the National Aeronautics and Space 
Administration- has been reopened for 
bidding. 
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Tlie reopening was done to allow 
companies to bid who were not in the 
rocket field when Air Rcseatcli and De- 
velopment Command held the earlier 
competition. Tlicsc include Pratt &• 
Whitney. 

This single-ehaiiiher engine is a five 
to seven year development and might 
be used in clusters of 3 to 6. 

He asked the Rocket Society to con- 
tinue to "seU" the space field so public 
support of government programs would 
not flag, llic worst thing that could 
liap|jcn now, he said, would l>e if Rus- 
sia was inactive in space nock Cor a 
time bccau.vc the momentum gathered 
by the U. S. might diminish- 

Dr. Hugh Drydcii, deputy adminis- 
trator of NASA, said both Aniiy and 
Air Force will fire more space probes 
using Jupiter and Thor boosters. One 
jiriibably will be an Ait I'otcc probe to 
study the radiation field, he said, 
Among the determinations that must 
be made, probably with similar probes, 
is whether radiation intensity is less at 
the poles, whether it has a minimum 
altitude limit, and whether it varies 
nitli time, he said. 

Two of the most immediate satel- 
lite projects for the civilian space agenev 
are in the incrtcoiological and comnuini- 
e.itions fields. Dr. Drydcn said. 

Dr. Homer E. Newell, assistant di- 
lector of NASA for space sciences, said 
lhat within the next 10 years the U. S. 
will have done "a considerable amount 
of exploration of the moon, Mars and 
\'emis with unmanned probes, and in 
all likelihood deep space jirobcs will 
hav e been sent well bevond that.” 

■After that, the next step "is to plunge 
into studv of tlic cosmologies, the 
(irigin of the universe," Newell said. Re- 
cent studies have discovered "very 
bright and very interesting ultraviolet 
stars, " and hai e raised the question of 
whether there are X-ray and gamma- 
r.iv stars, he said. 



Ion Rocket 


Model of expctinienla! inn rocket, which 
Kill be tested in North American Aviation's 
RocVcWyne Propulsion Field L-iboiatory 

ated- Engine will be tested in vacmini and it 
iv ex|iected to delivci from 2/lOth to Mb. 
tlirnst. 


Scientific Conservatism Blamed 


In Nuclear-Plane 

Washington— Financial timidity and 
"iiearlv continuous review by various 
scientific groups or cominittccs" were 
blamed last week fot delays in the 13- 
vear-old U.S. program to develop a 
mielt-ar-powcred aircraft. 

Maj. Cen. Donald J. Kcirn, Air 
I'otcc assistant depute chief of staff for 
development for mick-ar weapons, said 
the program is "now on the thrcsliold 
of success in the various technological 
areas." He indicated, however, that the 
project would have been much further 
along if it had not been for tlic scien- 
tific conservatism of some of its advisers. 

In a speech at an American Ordnance 
Assn, meeting here, Gen. Kcirn said 
miicli of the advice received from the 
scientific groups railed in by the .Air 
I'orce, Atomic Energy Commission and 
Department of Defense has l>cen help- 
ful hilt added; 

"Tlicre also have been instances of 
advice which, while sincere, could have 
bad broad impact on the program liad 
we not been able subsequently to show 
that the advice was based on insufficient 
factiuil considerations.” 

Emphasising that technical advance- 
ment of tlie program requires a "healthy 
concurrent kardvvatc testing program" 
to take full advantage of existing knowl- 
edge. Gen. Keini added. "This nict does 
not seem to be fully appreciated by 
some scientists who continually advise 
less effort on hardware dcvelopiiicnt 
[vending further achievements in im- 
proved materials." 

Keim, to back his charge that some 
of the scientific advice received, is based 
upon insufficient fact, outlined two cx- 
am|)les of delays already cxivcricnccd. 

• "Tlitee or four years ago, a group of 
eminent scientists concluded tliat 
clicmically-powcted aircraft will always 
Ik- able to fly higher and fasta than 
luiclear-powercd aircraft. The eonclu- 
sion was based on tlie following simple 
technical fact- By assuming similar 
structural and confainer materials in a 
propulsion device, it was reasoned that 
higher temperatures could bo achieved 
in the ptopiilsive media by burning 
chemical fuel in the media rather than 
bv heating the media through the con- 
b.iiner walls, the wall tcmpcratim; in 
each case being essentially the same. 

"Siibsequenllv, the Ait I'orcc was able 
to show that a nuclear powered system 
possessing speed and altitude capability 
comparable to chcmical-povvcred coun- 
terparts could be achieved by augment- 
ing the tlinisf from the basic nuclear 
povvcrplant through chemical after- 
burning during these periods when such 
performance would be required." 

■ One major reason behind "much of 


Project Delay 

the pessimism which has pervaded the 
coiiinients of some of our foremost 
scientific counselors" has been the low 
propulsive air temper, itiircs which kept 
engine tbriist-to-weiglit ratios very low. 
Actually, Kcirn said, two methods of at- 
tack have always been open to improve 
engine efficicncics-development of new 
basic materials or improved heat ex- 
changes. "Significant increases in sv-s- 
tcin efficiencies" have been made, Kcirn 
said, but added that "tlicrc is much 
more that can be done in this dircc- 

Keitn said he did not "wish these 
coiniiicnts to be taken in a sense deroga- 
tive to out many scientific advisors, but 
rather as a caution with regard to fomi- 
ing opinions or reaching conclusions on 
the basis of single technical facts taken 
out of context, so to speak, with all of 
the related facts which may have a pro- 
found bearing on the matter.” 

As examples of where cost played its 
part. Kcirn said a program to flight test 
a nuclear propulsion svstem in a modi- 
fied B-36 was cancelled in catlv 1953 
"bceausc the military potential of the 
airplanc/powcrplant system was e.x- 
tremdv limited and the cost was not 
considered justifiable on tlie benefits of 
technical development alone." 

More rccently-in late 1956-he said 
work on a supersonic bomber for the 
WS123A project "was reoriented be- 
cause the technical risk of success was 
considered too severe to justify the high 

At present. Gen. Keim said, the 
U.S. will "soon be tradv to embark on 
an experimental flight development 
phase looking toward a prototype air- 
craft as tlic next logical step in the 
program." 

He described the program as one that 
provides for "an orderly and sequential 
de\cio|)ment ptogram to achieve our 
objective of a militatily useful aircraft 
on a minimum time and cost basis by 
emphasizing .safety, integrated power- 
plant and shield dcvefopnicnt and 
cqumment proof testing.” He added; 

"It will not require major commit- 
ment of funds until powerplant reliabil- 
itv is established, ground handling and 
maintenance techniques developed and 
a reasonable amount of nuclear flight 
test time accomplished. Such a pro- 
cedure is basically a 'fly before buy' ap- 
proach." 

One facet of tlic over-all program re- 
ceiving renewed interest, according to 
Gen. Keim, is a proposal for a nuclear 
turboprop configuration for transport- 
ing heavy pavloads at speeds "somewhat 
lower" than that of a nuclear bomber 
or rarlv warning aircraft. 
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nickel base alloy. Beryllium heat sink is 
attaches to the -Atlas booster. If becomes 


NASA Asks Specific Capsule 


Washington— Specifications for the 
National Aeronautics and Space Ad- 
ministration Man-in-Spacc capsule arc 
inorc detailed than is usual and restrict 
the contractor to a specific approach. 

N'AS.A said it was a deliberate police 
in this case tliough not ncecssarilv a 
guide as to its future specifications, 
'nierc are a lot of nays to skin this 
particular cat. " an NASA spokesman 
said, "hut we svanted to nail down pre- 
cisely what sse want.” 

Ptuposals are due Dec. 11, a week's 
postponement from the original date of 
Dec. -1 {AW Nov. 10, □. 27), NASA has 
not disclosed the unclassified spccifica- 
fious, but .Avia'iion Wekk has learned 
details of the assumptions made by 
N'AS.A as a basis fur feasibilitv studies. 
l''or c.sampic; 

• Beryllium beat sink is piopcise-d for 
front face heat protection during re- 
entry. Use of an ablation material is 
considered as an alternate, backup ap- 
proiicli. 

• Sliell constmetion of titanium honey- 
comb Kindwicli or. alternatively, a 
welded seinimonocoquc shell (pressure 
scsscl) of either titanium or stainless 

■ Side heat shields constructed on a 
.010 in. thick lon|itudiiiallv-CDmigatcd 
nickel base allov. 

• Interior heat and noise sliielding from 
a combination of the two metal walls 
and tsvo layers of dital purpose insula- 

N.AS-A specifies that the capsule shall 
have an extremely blunt forebodv pro- 
ducing the maximum practicable wase 
dnig and uniform surwee heating. It 
must liave no tendciscy to tumble in re- 
entry. e\en in recovery from extreme 
anglcs of attack. 

'I'he 2.-100 lb. capsule is to be fired 
from Cape Canaseral. l-'la., by an Atlas 
D booster into an orbit almost circular. 
This is to ensure as exact control as 
possible of the landing site. -Apogee is to 
be 120 mi. and perigee 110 ini. with 
ina.ximuni eccentricity of .005. 

Re-entry is to be initiated bs- ground 
control after two cvclcs, though the 
capsule is to be capable of up to 18 

'I’hrce solid propellant retrorockets. 
mounted on the capsule front abend of 
the heat shield, will bo fired simultan- 
eously to produce a re-entry angle of 
{•3 deg. to the flight path. Retro-impnisc 
■s to produce a sclodtv of 300 fps. 

-A drogue ixiracliutc, a fist ribbon 
ty pe esip^lc of operating at speeds up 
to Mach 1.5, will he deplored at 70,000 
ft. at a spLXxl of .Much 1. The primary 
|xir.)clnite svill be deployed at 10,000 


ft. to produce a landing sink speed of 
30 fps. 

In tlie landing sequence the retro- 
rockets are jettisonex) after firing. 
After the he-at sink has petfonned its 
mission, it also is dropped from the 
front face of the capsule and an in- 
flatable lauding bag. carried behind the 
shield, is inflated for actual impact. 

Occupant of the capsule faces for- 
ward during firing and backwards in 
re-entry and landing. 

N'.ASA specifies the capsule, for pur- 
poses of clescription, as disided into 
three sections; a bottom on whicli the 
retrorockets and heat sink ate mounted 
and which supports the internal equip- 
ment and which will be subject to w-.itcr 
impact as is contemplated or to earth 
impact if necessary; a mid-section de- 
signed to accommodate an entrance 
hatch and siewing ports, and a top 
dome designed to accoimnodate para- 
cliutc attachments and mounts for the 
solid propellant escape rocket svstcins. 

The capsule must be capable of sus- 
taining; 

• Rigid body accelerations of 25Gs axi- 
ally and 4Gs laterally. 

• Water impact loading of approxi- 
mately 15Gs. 

• Abort mission loads of a maximum of 
25Gs. 

• Internal pressures on the pressure 
vessel of 1 5 psi. (.Atmospheric pres- 

Besides being leak resistant after 
water impact, the Gipsiilc must be re- 
sistant to meteorite damage during or- 
bit to the extent that the pressure loss 
that would prose fatal would be less 
than .001 for a 28 hr. period. Kquisa- 
Icnt of .01 in. of steel is regarded as 
sufficient for meteorite strike protection. 

I'einperaturc difference bctssccn the 
bottom, middle and top sections is an- 
ticipated by NASA at 300F. Maximum 
temperature of each section is to be 
held tlirougli licut shielding to 600F. 

N.AS.A assumes the-se heating and 
temperature ranges for rc-entrv; 

• Stagnation heating of the front face 
at entry angles of i-3 dc-g. indicates a 
duration as long as 500 sec. and maxi- 
mum heating rates of 50-100 Btu/ft.’ 

• Total heat input for the front face of 
about 8,000 Btu/ft.” is associated with 
an entry angle of i deg. with lesser in- 
puts for gre-.itcr angles. 

• Afterbody radiation cquilibriunt tem- 
perature on the side shields is estimated 
at l.-t001''-l,(i00F. Total heat inputs 
on the side shields will be on the order 
of 1.000 Btu'fF. I'or these, the 
nickel base alloy use is suggested. 

Tsvo layers of insulation are assumed 
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Approach 

for heat and noise reduction in the cap- 
sule interior. N-ASA estimates i Ib./ft,' 
of tiual purpose insulation should le- 
duce the total heat transmitted to the 
capsule contents during re-entr\ to 23 
Btu/ft.” of wall area. Ilic combination 
of two metal walls and two insulation 
layers should be capable of providing 
a 30 db. reduction in noise at fre- 
quencies of 600 cps. 

Visualizing these requirements as 
hardware might produce a schielc on 
this order; a shell, probably a sphere, 
of Titanium or stainless steel for the 
occupant placed inside a cone open at 
both ends and constructed of the nickel 
base alloy. 'I’hcse two sttnetures ate 
separated by the layers of insulation. .At 
the small end of the cone the parachutes 
arc stored and the safety rocket pylons 
extend forward from this. .At the large 
end of the cone the bervlliuni heat sink 
is attachexl, upon which the rctnirockets 
are mounted. 

The landing bag then would be 
stored between the heat sink and the 
interior shell. 

Reaction jets, with one altcmtirisc ex- 
ception. are specified for the stabiliz;i- 
tion and control systems. 

llie syste-nis are broken down thi;. 

■ Automatic control system which is 
dis ided into high and low torque modes, 
'llie higli torque inode is to use reaction 
jets, but the low torque mode may u.se 
reaction jets or reaction wheels. 

• Manna) control system readily 
achii'scd from the pilot’s normal re- 
strained position. Mechanical linkages 
to inethanical salves svhich control the 
flow of the reaction jets arc specified 
for the manual system. 

.Alignment of tlic capsule is to be at- 
tained in orbit within three minutes 
after booster sepatation and the stabili- 
zation system is to base an accuracy of 
plus or minus five degrees about each 
of the three axes. 

Tlie high torque mode is used for; 

• Damping of residual motion of the 
capsule after booster burnout and scpii- 
ration. 

• Stabilization during firing of the retro- 
rockets. 

• I>am])ing during entry . 

• Periods of high torque requirements 
in ca.se the iosv torque ssstem becomes 
saturated. 

The low torque ssstem maintains 
three-axis control for the lalaiicc of the 
orbital and entrs phases. 

Nomial missions call for jettisoning 
of the solid propellant escape rockets 
and pylon on which they arc mounted 
fil e seconds after staging of the launch 
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rocket system. Small auxiliary motors 
are to perform this task. 

In launching attitude the escape 
rockets and pylon are forward and the 
bottom section of the capsule, with heat 
sink and retrorockets, fits onto the top 
of the Atlas launcher. 

Should a launching pad abort occur— 
the most critical situation for the safety 
of the pilot— the safety rockets are to 
fire the capsule to a minimum height 
of 2,500 ft. Landing then would take 
place generaDy as in re-entry. 

For landing, provision will be made 
for an additional parachute in case the 
primary parachute fails. The drogue 
parachute will incorporate a metallic 
coating for radar reflection and gore 
colors of the landing parachute will be 
alternately natural and international 
orange for maximum v-isibilitv. The cap- 
sule is to remain afloat at feast 12 hr. 
after landing and be capable of 28 hr. in 
Right. 

Capsule equipment includes: 

• Communications: two-way voice; Com- 
mand receiver, ground to vehicle; tele- 
metry, vehicle to ground; radio tracking 
beacon {108 me.); rescue beacons (HF 
and UHF) and other recovery aids; S 
and X band beacons for the General 
Electric guidance svstem and the retro- 
rocket firing command system; C-band 
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New Ygrk-It may pay to move pas- 
sengers through the atmosphere at 
Mach 6 to Mach 20. 

Working from what he believes to be 
attainable assumptions, Robert A. Cor- 
nog of Space Technology Laboratories, 
Inc., estimates direct costs of hypersonic 
flight will run 5 cents/ton-mile or, with 
a load factor of 0.5 and 200 Ib./pps- 
senger, 1 cent/seat-mile. 

TTiese rates, Cornog pointed out to 
the American Rocket Society, are less 
than half the estimated operating costs 
of the Boeing 707 or Douglas DC-8, 
substantially tower than those achies’ed 
by cunent turboprop aircraft (for a con- 
temporary mode! estimated at $1.07/ 
ton-mile), and at least competitive with 
those of most airplanes projected. If 
they can be obtained, he added, long 
range air traffic may increase signifi- 
cantly in a decade. 

It probably will be at least 10 years 
before the first hypersonic transport 
prototvpe is built. Even then, the high 
rakeorf acceleration (estimated for the 
first boost-glide vehicles to he 5--lGs 
for a duration of 5-8 min. would make 
it necessary for passengers to undergo 


radar tracking beacon; (tradiing by 
Radio Corp. of America FPS-16 radars). 
GE guidance is adaptation of GE's 
Atlas system (AW April 28. p. 74). 

• High intensity flashing light system 
for tracking. A silver zinc type battery 
resistant to immersion in salt water is 
specified. 

• Cameras: two ate specified for the 
interior, one to record the pilot's a]>- 
peatnnee, the other his instrument read- 
ings. Cameras also will be provided for 
photographing the earth and sky. in- 
cluding a 360 deg. horizon picture of 
the earth. 

• Medical measurements: electrocardio- 
gram; respiratory rate and depth; suit 
pressure; body temperature; \oice re- 
cording; mental and physical activity. 

Some experiments ate planned prior 
to an orbital shot. These include 
limited mobility tests, tests of the man- 
ual control system, and the like. 

Suborbital shots to duplicate re-entrv 
and launch conditions are indicated. 
One example given for first flight of the 
capsule calls for a firing elevation of 80 
deg., the capsule reaching an altitude 
of 99 mi. and traveling a distance of 200 
mi. One exception to the usually 
specific details is the naiigation system. 
NASA merely specifies there shall be 
one. No further suggestions. 


rigid phvsicals to weed out people suf- 
fering from such things as cardiac 
trouble and to wear special harnesses 
during takeoff. 

Despite such draivhacks, Cornog be- 
lioes hypersonic flight will ptme a 
financial success. It will cost the pas- 
senger !es.s than half the price of a seat 
on the first U.S. turbojet transports 
and, he says, it has been estimated that, 
on many routes, any time the price is 
cut in half, traffic density can be ex- 
pected to increase by a factor of 10. 

Comog’s conclusions are based on a 
study of the influence of various design 
parameters on the flight economics of 
hypenonic aircaft. He raluates in de- 
tail the hypersonic airplane, which will 
cruise at constant speed, and the boost- 
glide s-ehicle. 

The boost-glide craft does not now 
appear too promising, but Cornog be- 
lieves the Air Force’s Dyna-Soar pro- 
gram could turn up information that 
could change the outlook for boost- 
glide transports. The big drawback now 
is aerodynamic heating. (When this 
problem is solved, the boost-glide air- 
craft might be more economical to oper- 


ate than a hypersonic cruise vehicle.) 

At present, to cover a course of only 
3,500 naut. mi., a glide vehicle with a 
lift/drag ratio of 5 must have an initial 
flight speed of 16,000 fps. Concessions 
in design required to cope with aero- 
dynamic heabng at these speeds could. 
Cornog believes, seriously compromise 
structural weight and aerodynamic pei- 
formance of long range boost-glide vehi- 

On the other hand, a hypersonic 
airplane that would cruise at a constant 
speed of 8,000 fps. would encounter 
stagnation temperatures in air less than 
one third those at 16,000 fps. and, hence, 
could use lightweight refractory metals 
that would melt Or soften at the higher 
speed. Such vehicles, using either rocket 
or airbreathing engines, would be botli 
feasible and economical, he maintains. 

In his discussion of the economics ol 
a hypersonic cruise vehicle, Cornog 
omits overhead costs and considers only 
direct flying costs. Although overhead 
constitutes roughly 45% of total oper- 
ating costs, he S3«, it is eomparatis-ely 
insensitive to operational characteristics 
of the flight equipment; i.e., it is diffi- 
cult to reduce os'erhead costs of an 
airline bv changes in airplane design. 

But direct flying costs, which consti- 
tute about 55% of total operating costs, 
are very much affected by operational 
characteristics of the aircraft. As a re- 
sult. they are of special interest to the 
designer, the manufacturer and to the 
(jperator of commercial aircraft. 

Cornog divides direct flyitrg costs into 
fuel costs and structural costs Struc- 
tural costs include interest on invested 
capital, depreciation and obsolescence, 
os'crhaul, repairs and maintenance, and 
insurance and taxes on equipment. 

He makes a constant allowance of 
0.5 cents/ton-mile for salaries of firing 
personnel, which he belier'es wilf be 
small compared to other expenses and 
also relatively insensitire to changes in 
design parameters. Cornog also makes an 
allowance of scseral hundred miles for 
the length of the glide path a hyper- 
sonic airplane will need for deceleration 
prior to landing but does not consider 
distance (estimated at less than 100 
mi.) required to boost the hvpetsonic 
aircraft to cruise speed. 

The six vehicle parameters which 
most affect the direct flying costs styling 

• Unit cost of propellants and fuel. 

• Specific impulse or specific fuel con- 
sumption. 

• Aerodynamic properties of the ve- 
hicle, especially the lift/drag ratio. 

• Unit cost, including repairs and main- 
tenance. of the s'ehicle^s dead weight 
.structural elements. 

■ Depreciation factor; i.e., the number 
of flights the vehicle can make before 
it is worn out or becomes obsolete. 

• Amount of payload that can be de- 


Hypersonic Transport Operating 
Cost May Be Half That of 707 
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liseted per unit mass of vehicle struc- 

The first parameter, Cornog points 
out, affects onh' fuel cost; the next tsvo, 
both fuel and structure costs; and the 
l:ist three, just structure cost. 

To compute direct flying costs for 
different hypersonic vehicle configura- 
tions. Comc^ assigned representative 
numerical values to the six cost deter- 
mining parameters, beginning with a 
consideration of the cruise phase. 

For unit costs of propell.nrts and fuel, 
lie chose a reference rocket propellant 
combination of petroleum-based fuel 
and liquid oxygen which at K/lb. in 
large-scale use uould be much cheaper 
than any other cliemical propellant 
witli comparable specific impulse. Liq- 
uid hydrogen, for c-xaniple, is expected 
to cost at least lOi/Ib. Gasoline or 
kerosene at 2#/1b. is used as the refer- 
ence for turbojet and ramjet fuels. 

Three types of powerplants are con- 
sidered in regard to specific impulse and 
specific fud consumption: chemical 
rockets, air-breathing engines and nu- 
clear systems. The reference specific 
impulse for the chemical rocket is set 
al 310 Ib.-sec./lb- 

Taking 6,000 fos. as the top cruise 
speed for ramjets having subsonic com- 
bustion chambers, Cornog estimates 
tlic thermal efficiency for a ramjet at 
this speed at more than 0.50. If a fuel 
such as gasoline with a heat of com- 
bustion of 19.000 Btu/lb. were used in 
llie ramjet, the specific impulse would 
be 1,240 Ib.-sec./lb. or four times that 
of the reference rocket propellant. .And 
the fuel costs per lb- .see. of impulse of 
a ramjet flying at 6,000 fps. would be 
about half those of the rocket. 

At the lower flight speeds of the 
booster phase, a turbojet witli a specific 
fuel consumption of 1.0 Ib./hr./lb. of 
sea leiel static thrust would hase an 
cquiialent specific impulse of 5,000 
Ib.-scc./lb. Thus, Cornog conceiies of 
the des'elopment of combination turbo- 
jet-ramjet booster units which will haie 
high thrust-to-weight ratios and specific 
impulses several times those of straight 
chemical rockets. 

If liquid hydrogen with a heat of 
combustion of more than 50,000 
Btu/lb. were used instead of gasoline 
in the airbreathing engines, specific im- 
pulse would be further increased by a 
ractor of more than 2i. At present, 
however, the higher cost of the liquid 
livdrogen would offset the gain. 

Going to a solid-cote nuclear reactor 
using hydrogen as the working fluid, 
Cornog believes it will be possible to 
obtain specific impulses of 1,200 
lb.-sec-/lb. 

Used in a ramjet or turbojet with air 
■as the working medium, the solid core 
re-actor wall have vastly greater equiva- 
lent specific impulse and fuel cost wall 
be trivial. But here, fuel consumption 
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Hypersonic Specs 
Possible specifications for a representa- 
tive hypersonic aircraft as outlined bv 
Robert A. Cornog: 

Range 3,000 nant. mi. 

Cmise powcrplant (chemical 

energy) airbreather 

Specific impulse (llb.-sec./llb.). .. 1,240 

Flight speed (fps.) 6,000 

Lift/drag 6 

Structural factor 0,1 

Structure cost at tOy/llb./hr 1.0 

Fuel at 2y/llb. or 

ptopcllanl at ly/llh 0.5 


34/Ilb. at 6,000 fps.) 

7.5</llb. at 10,000 fps.) 

Labor (0.5f/ton.mi)e) 0.5 

(cents/to^-^ile) 5.0 


Irccomes a minor matter compared with 
the weight of the heavy components 
and shielding required in a nuelear- 
powered transport. 

A lift-drag ratio of six is set by 
Cornog for hypersonic aircraft cruising 
at 6,000, 3,000 or 10,000 fps. 

The fly-away cost of a contemporary 
jet airplane, which has an empty no- 
load weight of 100,000 Ib,, is approxi- 
matelv $5 million. This amounts to an 
initial cost of S50/lb. Based on a 
projected life of 10,000 lit., the depre- 
ciation and obsolescence costs work out 
to $0.005/lb./hr. Maintenance, repairs, 
interest payments, taxes and insurance 
may amount to $100/lb. The total cost 
then for the flying structure of a con- 
feniporatv jet aircraft is approxiinatelv 
S0.015/lb./hi.-$50/lb. plus SiOO/lb. 
divided by 10,000 hr. 

Unit structural costs of future liyper- 
sonic aircraft will be more, perhaps 
$0.!0/lb./hr. It may cost 5100/lb. to 
fabricate a hypersonic vehicle (includ- 
ing boosters) wliich is likely to have a 
sen’ice life of only 2,000 flight hours as 
a result of the greater stress on tlit 
structural elements. Another 5100/lb. 
may be required for maintenance, re- 
pairs. etc. 

This amounts to S200/lb. over a 
2.000 hr, life. 

Tlie structural factors— ratio of empty, 
unloaded weight of a stage to its initial 
gross weight— for the hvpcrsonic air- 
craft used in the report are 0.1 and 
0.2 for paylo-ad stages and 0.05 and 0.1 
for boosters. For contemporarv’ trans- 
ports, the factor is about 0.5. 

In figuring booster costs, Cornog as- 
sumes each booster will be recovered 
and re-used and that the flight time 
of each launch qcle will be an hour. 
Based on the tcference value of 10</ 
llb-/hr.. unit structure cost of the 
booster will be 10</lb. each time the 
booster is used. 


Turbojet lifting units with sea level 
tlmist/weight ratios as high as 100/1 
have been proposed. Cornog believes 
development of practical air-breathing 
boosters with tlirust/vvcight ratios of 
more than 20-to-l and capable of re- 
liably operating over a wide range of 
Mach numbers will prove as difficult 
as development of recoverable rockets 
having a structural factor of 0.0175. 
Attainment of either objective would 
help reduce booster costs, which on a 
cents/ton-mile basis are much larger 
than the other direct flying costs. 

Assuming that each hypersonic air- 
craft will make six round trips pec dav 
for a flight dutv time of about 10 
hr./day and will have 33 seats available 
for each flight, Cornog estimates 20 
vehicles will suffice for transcontinental 
traffic and 10 for intercontinental. 

Economic advantages of hypersonic 
flight. Cornog savs. appear to favor the 
large operator. White every company 
will need at least one airplane in order 
to operate, several vehicles are desirable 
to allow for time-consuming mainte- 
nance. Moreover, the larger company 
will have greater traffic flexibility. 

If, as it now appears, a dozen or so 
hypersonic aircraft can handle all traffic 
on a given route, there will be room 
onlv for a few companies to profit. 

Carmichael Promoted 
In Fairchild Shift 

Hagerstown, Md.— James H. Car- 
michael has been named executive vice 
president of Fairchild Engine & Air- 
plane Corp. in the latest of a scries uf 
reorganizational changes, moving up 
from vice president of the Commercial 
Transport Division. 

Carmichael, former president and 
board chairman of Capital Airlines, 
will also continue to head the Com- 
mercial I'ransport Division, according 
to Fairchild President Richard S. Bou- 
telle. Carmichael joined the company 
early in September. 

TTic board of directors last week also 
elected F. S. Bennett, Jt„ coniplrollei. 
as vice president and comptroller and 
expanded the responsibilities of F. E. 
Newbold, Jr., vice president-coordina- 
tion of planning, to include marketing 
and engineering. 

In another move, William G. Key 
will return as public relations director 
after a year’s absence from the compmy 
during which he served as administrative 
assistant to Vice President Richard M. 
Nixon. 

During Key’s absence, the company's 
public relations pregram lias been di- 
rected by Lou Davis, assistant to the 
president. Although plans are not yet 
final, Davis probably will be in charge 
of the company's promotional program 
for its F-27 turboprop transport. 
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Tight Fiscal 1960 Budget Plans 
May Force IRBM Cutbacks 


Washington— Final decisions on the 
fate of the ITior and Jupiter intei- 
mediate range ballistic missile programs 
and on the National Aeronautics and 
Space Administration's bid to take over 
the space activities of the Anny Ballistic 
Missile Agency probably svill be made 
during the next two weeks. 

Time schedules for the decision, plus 
indications that tight Fiscal 1^60 
budget policies will force cutbacks in 
several missile programs, were made by 
Defense Secretary Ncil H. McElroy. 

At his first press conference since 
returning from a five-week tour of Fat 
Eastern defense installations. McElrov 
said that either tire Thor or Jupiter pro- 
grams, or possibly both, will w halted 
after the limited number of missiles 
now on order base been completed. He 
said; "We might not ha\e the rerjuire- 
menfs for the numbers of either one- of 
these, or of both of them combined, 
that we have been thinking about up 
to this point." 

A spokesman in McElroy's office said 
last week that the Defense Department 
had "been thinking of a heaw deplos-- 
nicnt of IRBMs" but that now "we 
have been able to reduce our estimates." 

Both McElroy and his spokesman at- 
tributed the re-evaluation to the fact 
that, in Fiscal 1960. mote emphasis 
will be placed upon the intercontinental 
ballistic missile. McElrov said: 

"The further you go down the toad 
toward an operational capability of the 
ICBM, the less interesting it is for us 
to deploy additional . . . IRBMs, and 
we are coming closet to the time of 
operational capability of the .Atlas.” 
The Defense Department spnkesman 
later agreed that, in referring to an 
operational ICBNl, McElrov vi-as ''talk- 
ing quite a number of vears ahead.” 
Two primary factors behind the de- 
cision to cut procurement of inter- 
mediate range ballistic missiles arc the 
Administration's decision to trv and 
hold the line on defense spending and 
the fact that only two North Atlantic 
Treaty Organization countries liavc 
agreed to accept the 1,500-mi. missiles. 
Four Thor squadrons are scheduled for 
Great Britain, two Jupiter squadrons for 
ImJv. 

The U. S. commitments to England 
and Italy will be carried out, McElrov 
said, "regardless of what the decision 
is as between Thor and Jupiter liccausc 
these have already Ixien ordered and 
are l>cing produced.” 

In discussing the 1960 budget, which 
is under preparation, McElrov said the 
three services have been told to trv 
and hold their requests within the 


funds limits of their Fiscal 1959 budget, 
although he added that "this was not 
to be regarded as a rigid ceiling.” 

He declined, however, to repeat an 
earlier prediction that next vear's 
budget will be slightly higher than that 
for Fiscal 1959 and said the Defense 
Dep-artment hopes "to lop off some 
marginal programs or reduce them,” 
He added: 

“If we on, then I would also hope 
that we could take more promising pro- 
grams and accelerate them. Now just 
how that's going to come out in total 
1 can't say. But I don't believe that 
the President wants us to do other than 
to try our best to make a better use 
for our defense appropriations, and if 
that can mean a reduction it will mean 
a reduction, if it means an increase as 
far as this department is concerned, it 
will mem an increase. 

“And again, the President will then 
have his own decision as to what he 
wants to support in his proposal to 
Congress." 

Later, he added, "I’m sure that he 
(the President) will want to come into 
budgeting this year in some detail - - 

Majority of the “marginal programs," 
McElroy said, lie within the missile 
field. "We think," he added, "that 
there has been a proliferation of missiles 
beyond what is wise . . 

Other than the intermediate range 
ballistic missile, McElrov failed to 
specify any other missile programs that 
face cvitbacks. although other weapons, 
particularly in the air-to-air field, mav 
be killed in an effort to hold the Fiscal 
1960 budget in line. 

The Defense Secretary also said he 


AlA Election 

Phoenix-Airccaft Industries Asso. 
board of goveinois elected the following 
execuKves as officers of the association lor 
1935 at its annual meeting last week: 

• Chairman— C. f. McCarthy, board 
chairman of Chance Vought Aircraft 
Inc., succeeding George M. Bunker, 
chairman of the Martin Co. 

• Vice Chairman-D. C. Ramses. 

• President-Orval R. Cook. 

• Vice Piesident-I. S. McDonneU Jr,, 
president of McDonnell Aircraft Carp. 

• Vice President-L. D. Webb, 

• Secretary-tieasurei-Hartison Brand. Jr. 
Elected to the association’s executive 

committee were William M. Alien, Boe- 
ing Airplane Co. president; L. A- Swiibul, 
Grumman Aircraft Engineering Corp. 
president; Cook, Ramsey, McCarthy and 
McDonnell. 


hopes the requirements for interceptor 
airaaft can be reduced in 1960 by the 
deployment of anti-aircraft missiles and 
spiked hopes for improving the .Ait 
Force’s airlift capability during the 
year. On interceptor aircraft, he said; 

"Now, I don’t sec the anti-aircraft 
missile for some Hme replacing the 
manned aircraft interceptor, but I think 
that it is realistic to expect that there 
would be a reduced requirement for 
interceptors as w-e get our anti-aircraft 
missiles in place." 

So far as additional airlift is con- 
cerned, McElroy said the Joint Chiefs 
of Staff, "after repeated review,” have 
determined that additional airlift has 
"relativ-ely low priority.” 

Possible Defense Cuts 
Warned by AIA Head 

Washington— Aircraft industry was 
warned last week to expect continued 
controls on total defense expenditures, 
continuance of Defense Department 
policy of spending by fiscal quarters 
and possible cutbacks in programs to 
keep within prescribed limits. 

Orval R. Cook, president of the 
Aircraft Industries Assn., warned in his 
annual report that the outlook for the 
coming year may not be much different 
than the tiglif-nioney situation that 
arose in the latter part of 1957. At that 
time, cutbacks, stretchouts and can- 
cellations of programs were ordered by 
the Eisenhower Administration in an 
effort to reduce defense spending and 
keep w-ithin the prescribed national 
debt limit. 

Cook, speaking at the AIA board of 
governors meeting in Phoenix, said am- 
thought that defense expenditures will 
be increased to anv large degree in 
l-'iscal I960 already has been dispelled 
by the militan- services. 

The aircraft industry, he said, will do 
everything possible to cooperate with 
the services in keeping costs down and 
expenditures within planned limits- He' 
added, however, that the complexih- of 
developing and producing modem 
weapons, plus the need for new scien- 
tific break-throughs, are not alw-avs con- 
dueiv-e to a strict month-bv-moiith ex- 
penditure apportionment. 

As a result of changing demands in 
miiitarv- requirements and cutbacks and 
cancellations of contracts, industrv em- 
plovment has declined from 982,000 in 
earfy 1957 to 743,000 but is expected 
to level out at about 750,000 for the 
next several months. Cook said. 

Cook also said tlic Defense Depart- 
ment policy in which progress pay- 
ments were reduced, requiring a greater 
investment by individual companies, has 
forced a number of major prime con- 
tractors to make extremely large loans 
from private capital. 
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Space Technology 


Sentry Satellite Shot Planned for Dee. 15 


Washington-First U. S. reconnais- 
sance satellite, Air Force’s WS-117L 
Sentry, will be boosted into orbit from 
Vand'enberg AFB, Calif-, on Dec. 1 5, 
according to the present schedule. A 
follow-up Sentry shot may be tried 
about two weeks later. 

WTiile this initial Sentry firing will 
be the first U, S- attempt to scan the 
globe with a camera eye, the Russians 
already may have put a reconnaissance 
satellite into high orbit. 

On Sept. 24, a 40.007-mc. signal, 
one of two frequencies used by the 
Sov iets, w-as pick^ up at the Air l-'orcc 
Missile Test Center, Cape Canaveral, 
Fla., and heard for at least three Iiouts 
(AW Oct. 27, p. 23k No U. S. aerial 
vehicle has been using this particular 

To be heard for this length of time, 
the signal could have been beeped from 
a siitcllite orbiting in the same direc- 
tion of the earth’s rotation, and at ap- 
proximately the same speed, at an alti- 
tude of about 22,000 mi., affording an 
opportunity to v-iew the globe with re- 
fined equipment. Another possibilitv 
is that the signal may have been issued 
from a Soviet lunar probe, with the 
missile facing the U. S. for a consider- 
able time. 

Sentry Timetable 

I'imetable for the Sentry, a Lockheed 
Missile Systems Division project under 
cognizance of the Ait F'orce Ballistic 
Missile Div ision, has fluctuated as a re- 
sult of lack of adequate financial sup- 
port and because of the difficulties en- 
couiitcted- First shot was not expected 
to materialize before next spring, but 
funds for the development of tracking 
have been provided to accelerate the 
project. Also, work on facilities at 
Vandenherg has been speeded consider- 
ably. 

Highlights of the first Sentry firing 
include: 

• Shot will be made from one of two 
I hor intermediate range ballistic missile 
pads now practically completed at Van- 
de-nbetg- Meanwhile, w-ork on the 
\\'S-1 17L pad, which will accommodate 
an Atlas intercontinental ballistic mis- 
sile as the booster, is being pushed to 
compictioii for ultimate Sentry firings. 

• Douglas Thor intennediate range bal- 
listic missile as a booster, coupled with 
a Nav-v Polaris IRBM second-stage solid 
pro|)cllant rocket, will be used to push 
the pavioad into relatively low orbit. 
Lockheed also is weapon system man- 
ager on the Polaris project. Troublc- 
lias been experienced with static tests 
of tills Polaris second-stage solid rocket 
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at Santa Cruz, Calif., where the test 
stand was damaged by blast. 

• Payload, weighing between 400-450 
lb. for this first Sentry shot, will con- 
sist of an ejection-type telescopic camera 
and associated telemetry equipment, 
with provision for orienting the satellite 
so that it can constantly view the earth. 
This payload, a rough version of orig- 
inal projections, will he the first in a 
scries of sev-eral arrangements ex- 
pected to return successively increasing 
amounts of infonnation. 

Sconning Systems 

’Ihe later, more-sophisticated versions 
of the Sentry will use other scanning 
systems, including infrared and televi- 
sion-type cameras. One scheme env isions 
such a scanner housed in a clamshell- 
h pc cone-capsule (AW June 23, p. 18), 
but apparently this configuration was 
not available for the December fiting. 

Siicccss of this first firing and carly 
fol!ow-up shots probably will have a 
pronounced effect upon the amount of 
financial support that will be funneled 
into the Sentrv project. Lockheed, as 
vv-ell as Air F'orcc planners, hopes to re- 
fine the Sentry system over a long period 
of painstaking development to bring out 
some liighlv effective reconnaissance 
satellites. 

• Orbit aimed for will be 190-mi. cir- 
cular north-south path, providing an 


opportunity to view the entire surface 
of tlie globe as it rotates beneath the 
satellite. 

• Time in orbit probably will be very 
brief, perhaps not more than eight to 
10 passes around the earth, after which 
the satellite will re-enter the earth's at- 
mosphere and burn up, since no recov- 
ery features are incorporated in this first 
Sentrv payload. 

• Tclemctcicd signal wiB be on an in- 
termittent basis, so that preselected ter- 
rain may be v-iewed and details relay-cd 
to ground stations. 

• 'Tracking will involve stations in 
Alaska and Hawaii, as well as a ship 
station positioned about 950 naut. mi. 
dott-n range. 

• All equipment, with exception of 
I'lior and Polaris second Stage, is being 
assembled at Lockheed Missile System 
Division’s Palo Alto facility and will be 
shipped from there to the Vandenherg 
site in time to meet the December fir- 
ing date. 

• Missile Systems Division Weapons 
Systems Manager. J. H. (Jack) Carter, is 
Lockheed’s key coordirutor of the proj- 
ect. having spearheaded the work on 
the Sentry s\-stem since its inception. 

• While the Sentry is the over-all desig- 
nation for the WS-117L project, thc 
Air Force probably will designate each 
shot with an individnal operational 


Astrodyne Plans Solid Propellant Push 

Astrodync, Inc., a major producer of extruded, solid piopellaiiC jet-assisted takeoff 
units, is preparing to devebp a cast propellant production capability that it believes 
win be equivalent to any in this field, which is now dominated by AeTOjct-General 
Corp. and Thiokol Cbcmical Coip. 

As a result of the growing surplus of JATO units and the rapidly decreasing JATO 

lint of next year. The company has already started to convert twelve 100-gal. mixers 
formerly used in the production of extruded propellants, where the thickness of the 
]>oK-mer necessitated high powered mixing blades, to Ihe lower |x>wer requirements 
of the more liquid, cast material. 

Ill addition to these, Astrodyne already has two SO-gal. cast propellant mixers 
in operation and one 230^1. unit on o^er. 

Mixing capacity is the key to solid propellant production capability, according to 
John Tormey, Astrodyne's director of engineering and development. I'be equipment 
needed to actually cast tlie solid grains is comparatively inexpensive and the drying 
units arc suitable for production of citlier type of solid propellant. 

Although Astiodyoc has extrnded sin^e grains up to 16-in, in diameter, this 
is considered to be about the limit for extruded propellant grains. Cast propellants 
definitely appear to have the edge where grains of greater size ate called for. 

Also, 280 Ib.-sec./lb. may well prove to be the limiting specific impulse for con- 
ventional solid propellants of eitlier tvpe. When solids reach specific impulses above 
this point, they are not likely to resemble the nihbery materials in use today. And 
the development of the new h^h energy solid propellants is expected tn require 
major technological advances that may have to start almost from the beginning with 
basic research in the physical sciences. 



President Backs Air Force in GAO Battle 


The report is viewed as a "show- 
down" case. It is the 6rst of a series 
of US.^F Inspector General reports 
wanted by the General Accounting 
Office- Other insestigations on tlie 
agenda of the Inspector General for the 
July-Deccmbet ^riod of this year 
which interest GAO include; 

• Advertising versus uegotiation in pro- 
curement. 

• Quantitative and qualitative changes 
in procurement programs. 

• Contract cost overruns. 

• Maintenance and modification pro- 
grams, 

■ Electronic data processing systems. 

Comptroller General Joseph Camp- 
bell reported that GAO is accelerating 
its investigatise activities "on such vital 
matters as modem weapon svstems and 
the determination of requirements, 
with special attention to important end 
ilems such as jet engines and missiles. 

"Out ptimarv objective," he told the 
Moss subcommittee, "is to detcmiino 
how effective these programs are in 
supporting the accomplishment of the 
military missions involved, as well as 
how efficiently and economically thev 
arc carried out." Several investigations 
of Air b'orce research and development 
projects already ate under wav. 

'ITie Ait Force made the investiga- 
tion of its ballistic missile program from 
Jan. H to Feb. 21 on the recommenda- 
tion of Lt. Gen. S. E- Anderson, com- 
mander of the Air Research and De- 
velopment Command. Here are the 
key findings from the summary sub- 
mitted by USAF to General Account- 
ing Office; 

■ "Tlic concept of management 
adopted for the ballistic missile pro- 
gram had proven sound. In the devel- 
opment and test areas, important ad- 
vantages were gained because the 
Ballistic Missile Division complex e.xer- 
dsed total management responsibilitv 
for all weapon systems of the ballistic 
missile program. There was strong evi- 
dence that this concept of nianagcincnt 
and the professional-political status 
possessed by the military-technical 
•management group must be continued 
to assure success in achieving Air Force 
mission objectives." 

• “The Air Force was committed to a 
continuance of its dependency upon 
the Ramo-Wooldridgc Corp. for tech- 
nical know-how in the management of 
the ballistic missile program in the ab- 
sence of an Air Force in-house capa- 
bility. The future role of the R-W 
Corp. involved uncertainty because of 
its expressed desire to participate in the 
competition for ballistic missile hard- 

• “Full benefit of normal Air Staff ac- 
tion in the ballistic missile program had 


ing at Cape Canaveral, Fla, Devdoped by Army's Ballistic Missile Agency and produced 
by Chrysler for Air Force use, Jupiter is first stage of Army's moon rocket. 


By Katherine johnsen 

Washington— Air Force’s tug-of-war 
with the General Accounting Office 
over release of its report entitled "Sur- 
vey of Management of the Ballistic 
Missiles Program" (AW Nov. 17. p- 14) 
reached a stalemate last week. 

President Eisenhower backed Air 
Force Secretary James H. Douglas in his 
refusal to release the entire report out- 
side the Air Force. "In my judgment," 
the President wrote Rep. Clare Hoff- 
man (R.-Mich.) "the puolic interest is 
not necessarily served by divulging the 
advice, suggestions or recommendations 
which subordinate employes periodi- 
tallv make to their superiors.” 

Rep. John Moss (D--Calif.), chair- 
man of the House Goveniincnt Infor- 
mation Subcommittee, will continue to 


push for the report's release. He will 
seek the cooperation of Rep. Carl Vin- 
son (D.-Ga.), chairman of the Armed 
Services Committee; Rep. George 
Mahon (D.-Tex.), chairman of the ,\p- 
propriations Subcommittee on the 
.Armed Services, and other congressional 
leaders. Moss threatened to offer an 
amendment to USAF’s budget for next 
year requiring release of the report to 
the General Accounting Office. 

USAF, after considerable prodding, 
did turn over to GAO a 15-page "state- 
ment of facts" drawn from the report- 
GAO says it wants the lull report, not 
only to assist it in its own comprehen- 
sive investigation of "all administrative 
aspects" of the ballistic missile program 
but also to evaluate Ait Force’s system 
of self-policing by the Inspector Gen- 
eral’s organization. 


Technicians Ready Jupiter Nose Cone 
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not been obtained. Tliis deficienev 
was attributed to time limitations im- 
posed upon the review process. How- 
ever, in large measure this deficiency 
could be more properly attributed to 
failure of Air Staff agencies to perform 
effective liaison with the BMD com- 
plex. 

• "At no time had there been a blank 
check extended to the Air Force to 
support an unlimited ballistic missile 
program. The Mlicy of incrementally 
funding the ballistic missile program 
bad proven sound. 

• "'Tlie purchasing practices of con- 
tractors were not consistent with ac- 
ceptable Air Force standards. As a 
result, delays and excessive costs were 
being incurred. Air Force control was 
difficult because of contractor disregard 
for approved Air Force procedures, lack 
of capability and time and pressures of 
the program. 

• “The practice of contracting with the 
R-IV Cotp. for many administrative 
support services without exploring the 
cost of alternative sources had not been 
justified. 

• “Control of R-W was held, through 
a 10-ycat voting trust agreement, by 
S. Riimo, D. E. Wooldridge and II. L. 
George, notwithstanding the interest of 
lliompson Products. Inc., as principal 
stockholder and creditor. "Thus, the Air 
Force would continue to deal at least 
until 1964 with the individuals who 
were the basis for the original source 
selection.” Ramo-Wooldridge and 
Thompson Products were recently 
merged (AW Aug- 25 p. 24). 

North American Sales 
Drop in Fiscal Year 

New York— North American Aviation 
Corp. repotted a drop in sales for its 
fiscal veat ended Sept. 50 to S904.058,- 
848 compared with 51,243,767,485 the 
vear before. It still was the third 
higlicst sales volume in North Ameri- 
can’s history. 

Net income declined from 533,864, 
462 or 54.22 a share last year to 526, 
786.294 or $3.34 a share. Because of 
initiation of new government orders, 
such as the B-70 chemical bomber, and 
acceleration of others. North American’s 
sales were 30% higher than the com- 
pany forecast. 

CJtlier company reports; 

• Griiinman Aircraft Engineering Corp. 
reported a steep decline in nine-month 
earnings mainly because of write-offs on 
the Gulfstream executive transport. 
These amounted to 57,900,000 com- 
pared with $2,150,000 last year. Nine- 
month sales exceeded those of last year 
—5161,188,545 compared with Sl47, 
514,031. But earnings fell from 54, 
883,705 last year to $1,356,107 this 


• Fairchild Engine & Airplane Corp. 
reported a nine-month loss of $4,390, 
000 because of F-27 write-off costs. 
Tax credits gained by a change in tax 
laws cut the loss figure from $5,003,000 
reported at mid-year, llicse credits, 
amounting to $4,821,000 offset an 
operating loss of $9,211,000. Total 
sales for the period were $107,401,000. 

Three British Lines 
Planning to Merge 

London— llirec British independent 
airlines, Airwork, Transair and Air Char- 
ter, plan to integrate completely next 
year witli fonnation of a new company. 

Airwork, backed by the Fumess-Withy 
and Blue Star shipping companies, owns 
Transait and holds a major interest in 
Air Charter. Group owns 43 aircraft 
including one Bristol Britannia and five 
Vickers Viscounts— making it the largest 
indqscndent airline organization in 
Brihtin. 

When fullv integrated. Airwork savs, 
the airlines will cease operating from 
Blackbushc Aiqjort and concentrate on 
Gatwick and Southend, 


News Digest 


Lycoming Division of Avco Manu- 
facturing Corp. has received a $2,254,- 
000 order for more than 1,000 piston 
engines, from Piper Aircraft Corp. 
Engines ate the 160 bp. Lvcoming 
O320-B for the twin-engine Piper 
Apache, and the 250 hp. 0540 which 
powers the single-engine Comanche. 

Hughes Aitcraft Co., El Segundo, 
Calif., has received a 516,238,469 con- 
tract from Air Force for production of 
aircraft and weapons control systems for 
the Convair F-106 all-weather jet inter- 
ceptor. In another Ait Force action 
North American Aviation has received 
a 59,099.998 contract from Air Ma- 
teriel Command for research in super- 


sonic environment for Phase I develop- 
ment of the B-70 aircraft. 

First flight of Kaman Aircraft Corp.'s 
new II-43B crash-rescue helicopter, pow- 
ered by a Lycoming T53 gas turbine 
engine, was made at Bloomfield. Conn., 
last week when the company started 
ground resonance tests. 

Ait Force Atlas intercontinental bal- 
listic missile traveled 3,100-mi. in a 
troublc-frcc flight last week after the 
I4tli firing of the intercontinental bal- 
listic missile from Air I'‘orce Missile Test 
Center, Cape Canaveral, Fla. The fir- 
ing. a prelude to an attempt at full- 
range 6.000-mi, launch, marked the 
longest flight made since Atlas tests be- 
gan from Canaveral in June, 1957. 

North American Aviation last week 
received a S18.9 million production con- 
tract from Air Materiel Command for 
its tiound Dog (GAM-77) air-to-surfacc 
missile for the Boeing B-52G inter- 
continental bomber. Contract was the 
first production order in the Hound 
Dog Project. 

Bids are due this week for Air Force's 
new airborne catlv warning (AEW) air- 
craft competition, with proposals ex- 
pected from Boeing. Convair, Douglas, 
Lockliecd and possibly others (XW 
Nov. 17, p. 23, Oct- 20, p, 23). Gen- 
eral Electric, wliich is avionic sub-sys- 
tems manager for Douglas, also report- 
edly is working witli Boeing on airborne 
radar, infrared systems for its proposal. 
New AKW program will liave extremely 
heavy avionics content. 

Launching Vanguard satellite origi- 
nally scheduled for early December has 
been postponed until after the first of 
the year by tlie National Aeronautics 
and Space Adininistration. Reason for 
delaying the firing until after the end 
of tlie liitqniatioiial Geophysical Year 
is to modify tlie Vanguard vehicle in 
accordance with the findings of a re- 
liability study now in progress. 


Sud Triple-Turbine Helicopter 

tu . « pt g P I 

Sud engineers here declined to discuss the triple-turbine helicopter configuration 
except to say that it is of intermediate she. 'Die triple turbines are connected to a 
single rotor and the aircraft reportedly vsill leacb optinuim cmisc speed with only 
two turbines functioning. Dual controls arc Installed and provision is being made 
for automatic pilot devices. 

This helicopter development may tic in with negotiations between Sird Aviation 
and Republic AviaUon Corp. toward closet collaboration on products manufactured 
by the companies. Republic now manufactures and markets the Sud Alouette five- 
place turbine helicopter and has been showing the Slid two-place Djinn helicopter 
to U. S. military and comnietcia! representatives. 
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Eastern Faces ‘Third-Crewman’ Strike 


Flight engineers’ union threatens walkout if Eastern 
requires engineers to be pilot«qualified for jets. 


By Glenn Garrison 

New York— Eastern Airlines last week 
faced the possibility of the industrs-'s 
first strike over the contros'ersial third- 
crewman issue which has cast a length- 
ening shadow over hopes for the U. S. 
jet age. 

The airline has reached “a new ac- 
cord" with its pilots concerning turbine 
plane operations, and Eastern pilots arc 
now undergoing flight training in the 
airline’s newly delis’ered Lockheed Elec- 
tra turboprops. Flight Engineers Inter- 
national Assn, responded with warning 
of an imminent strike if the agreement 
is maintained. 

Eastern’s position in the third-man 
question is that its engineers will be 
required to take pilot training to serve 
on its turbojet aircraft, but crews on 
the Electras will maintain their status 
quo, that is, flight engineers will not 
be ^uired to he pilot-qualified. This 
position is in accord with Presidential 
Emergency Board recommendations an- 
nounced fast August after hearings on 
stalled negotiations between Eastern 
and its engineers and pilots. 

A new contract between Eastern and 
its Air Line Pilots Assn, members was 
signed Aug. 22, coi-ering all terms of 
employment except that the pilots re- 
served the third man issue for fiirther 
negotiation. Agreement between East- 
ern and the pilots on this issue was 
reached Nov. 13, It is not, howci-cr. 
a part of the basic contract but a sepa- 

National Airlines’ pilots and en- 
gineers. meanwhile, last week went 
ahead with ground and flight training 
in Pan American World Airwavs 707- 
121s which National plans to operate 
between New York and Miami next 
month under a lease arrangement. 

National signed contracts last Janu- 
ary with both its pilots and engineers, 
good until January, 1960. In the event 
of the introduction of turbine aircraft 
on National’s routes during the contract 
term, however, it was stipulated that 
the contracts could be reopened to dis- 
cuss working conditions connected witii 
the jets and tiirboprops. At that time 
jet aircraft weren’t expected in National 
operation until I960, but the PanAm 
lease deal changed the picture. 

The pilot's contract with National 
has been reopened under this clause, 
and discussions arc being held. Third 


man issue is not being pressed at this 
point, apparently because nobodv wants 
to distort negotiations while things arc 
going smoothli-. The engineers have 
not reopened their contract and mai' 
not raise the qualification issue unless 
their hand is forced. 

National understandably doesn't want 
to discuss the situation at all. ALFA, 
however, feels it has definite assurance 
that the airline’s management has 
agreed letballv with the puot position. 
Most of the airline’s flight engineers ate 
jiilot-qiialified. 

Industry Pattern? 

Another possible reason whv Na- 
tional’s pilots prefer not to commit 
themselves irrciocably at this time is 
the chance that Eastern’s case may set 
an industry pattern. 

Pan American continues to operate 
its transatlantic jet service with 19 su- 
pervisory pilots drawn from its entire 
system. Airline believes it can go ahead 
on this basis for some time if need be, 
and has even announced increased New 
York-London flights of six times a week 
beginning Nov, 27. Daily schedules 
continue to Paris and Rome. 

By drawing on its supervisors to this 
extent, however, the airline is weaken- 
ing its crew training program and when 
and if the issue is finally settled, may 
have to cut schedules temporarily to 
catch up. The pilots, flving up to the 
legal 85 hr. a montli, won’t find time 
for training other pilots. 

American Airlines and ALPA have 
scheduled a meeting Nov, 26 to trv 
and advance their bogged-down contract 
negotiations. Meeting was initiated by 
the airline, through Railway Labor Act 
procedures. American has signed a con- 
tract with the flight engineers. A block 
to collective bargaining between the 
parties in its case with the pilots, which 
has also been before an emergency 
board, has been the question of whether 
piston and jet agreements arc to be 
made separately, as the union wants, or 
m one package, as the airline wants. 

American announced last week that 
its Electras would go into scheduled 
Krvice Jan. 23, with its Boeing 707-120 
inaugural two days later on Jan. 23. 
These plans arc a revision of earlier 
announcements of jet service starting 
Jan. 11 with Elcctra service following 
by a few weeks. 

Initial Elcctra services vvill be be- 


tween New York and Chicago on a six 
daily round trips basis, eastbound sched- 
uled time 2 hr.. 5 min. Turboprop 
flights vvill be inaugiirated between New 
York and Detroit in Febnian’, and to 
other cities within the next few months. 

The 707-1 20s will be scheduled daily 
between New York and Los Angeles, 
scheduled times 4i hr. eastbound, 5i 
hr. westbound- By mid-1939, the ait 
line hopes to be serving San Francisco, 
Chicago, ^Vashington, Baltimote, Dallas 
and Boston with its turbojets- 

Eastem, in a letter sent Nov. 14 to 
all its flight engineers, advisc-d them 
that there had been "considerable mis- 
understanding" as to the intent and pos- 
sible results of its flight engineer jet 
training program. Nothing could be 
further from tlic truth, the engineers 
were advised, than reports that the com- 
pany was giving the night engineer’s job 
to the pilots- 

Under the program, engineers who 
want turbojet assignments will be re- 
quired to take pilot training on their 
own time, but at Eastern's expense, 
•Answering tlic question "Docs this de- 
cision of the company amount to adop- 
tion of the ALPA program?” Eastern 
assured its engineers, “Definitely not.” 
Original ALPA proposal, the airline 
pointed out, called for pilot-engineers 
on turboprop as well as turbojet equip- 
ment. All through emergency board 
heatings, Eiastem said, it resisted this 
position and the Board rejected it. 

The program will not allow ALPA 
to take over jurisdiction of the flight 
engineers. Eastern promised, because 
the company will continue to deal with 
the certified bargaining representative 
of the engineers, as required bv law. 
No change will occur, the airline said, 
unless engineers vote for it- 

Arbiters File Award 
On Western Dispute 

Los Angelcs-An arbitration award 
which calls for a hike in pilot pav and 
a three-year contract, has been fifed in 
U. S. District Court here, ending a vear- 
long dispute between Western Air Lines 
and the Air Line Pilots Assn. 

Award was submitted to the court bv 
William E. Simkin, arbitration board 
chairman, altliough a dissenting opinion 
was filed by the Western-appointed 
member, who objected to future wage 
laise provisions. 

Basic conditions of the award arc: 

• Duration. A tliree-year contract, ret- 
roactive to Oct. 1, 1957, and extending 
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Capital, lAM Reach Agreement 


to and including Oct. 1, 1960. 

• Wages. Pilot wage rates were fixed 
for the period Oct. 21, 1957, to Match 
1. 1959. Under the award Douglas 
DC-6B captains with nine vears service 
or mote will receive SL397 a month for 
;i maximum of 85 hours work. On 
Marcli 1, the rate will be increased to 
SI, 671 a month. Tlic previous w-age 
level was $1,489. 

< Mexican flights. The arbitration 
board, granted the pilots premium p;i\ 
of Sl.OO an hour for captains and ap- 
proximatelv 5.50 an hour for first of- 
fiaTS for flying the 1,553-nii. route. 

• Duty time. Pilots were guaranteed 
one hour of flight pav for each two 
and onc-half hours of duty time be- 
ginning next June 1, and were simul- 
taneously granted one hour of flight pay 
for each four hours of diitv time effec- 
tive Jan- 1. 1960- 

Smalhers Asks Probe 
Of Jet Investments 

Washington— Sen. George Smatlicrs 
(D.-Fla.) said last week that the airline 
industry, in investing $5 billion in new 
jet aircraft, mav be "catapulted into 
financial distress to a point where the 
government will ultimately be called 
upon to pick up the tab." 

Smathets declared that the airlines 
"mav be pursuing a policy of ‘keeping 
up with the Joneses' in tlieir extensive 
purchase of jet equipment when its 
present equipment appears to be ado- 
quately servicing the public needs." He 
called for a congrcsstonal investigation 
to determine whether the airlines' jet 
investment "is sound— or whether it 
constitutes a reckless plunge into finan- 
cial indebtedness. . . . ’ 

Ait Transport Assn, said it would 
"welcome" the investigation. Pointing 
out that Soviet civil jet aircraft "have 
licen in tegular stsrvice for some time,” 
ATA declared that "the airlines believe 
that tlieir privately financed jet equip- 
ment program is very much in the na- 
tional interest" and called for the re- 
moval of "many government-imposed 
obstacles." 

Smathets said that the investigation 
should include “a thorough review of 
the ecDnomic and financial policies of 
the industry, existing regulatory policies 
of the Civil Acronauties Baird and 
other governmental agencies, the ade- 
quacy of the industry's existing equip- 
ment to service the public, the disposi- 
tion of its present equipment, the 
proper role of the feeder lines in rela- 
tion to the trunk lines, the function of 
cargo carriers and freight forwarders and 
the adequacy and needs of existing air- 
port and airport facilities to cope with 
the problems brought on by the substi- 
tution of jet planes for conventional 
piston engine carriers." 


Washington-Capital .Airlines' presi- 
dent David II. Baker and top union 
leaders reached an agreement late last 
week that was expected to settle a five- 
week mccliaiiics strike and bring about 
a full rcsiiiiiptioii of the airline’s service 
by AA'cdncsdav. 

The carrier planned to restore its serv- 
ice imniediatclv after ratification of the 
agreement by members of the local 
ch-apter of the International Assn, of 
Machinists. .An affirmative vote, as ex- 
pected, would give the mechanics a 41 
cent increase in wages over a three year 
period, the amount agreed to earlier in 
the week by Northwest Aitlines and its 
chapter of International Assn, of Ma- 
chinists. 

The Capital strike also led to a 
mutual aid pact signed by six major air- 
lines and designed to provide sonic fi- 
nancial protection to carriers gromidod 
by an active strike JAW Nov. 10, p. 40). 
Last week, the Supplemental .Air Car- 
riers Conference asked the Civil Aero- 
nautics Board to rule against the pact 
on grounds that the agrccinent creates 
"one giant airline cartel" adverse to the 

Under the pact, signed Oct. 20 bv 
American. Capital, Eastern, Pan Ameri- 
can, Trans Wmtld Airlines and United, 
an estimated SIOO.OOO was donated to 
Capital- At least three unions violently 
critieixed the pact and threatened an in- 
dustry-wide strike if CAB approved. 

Under the terms of the agreement 


leachcxi o, Baxtr w ith the union heads. 
Capital won a three-year contract and 
the right to operate its maintenance and 
overhaul shops on a sevcn-dav-a-wcck 
basis rather than the Gve-dav week 
called for in previous contracts^ 

Grievance procedures were established 
to follow a fixed pattern and shop fore- 
man will be permitted to retain their 
seniority which the local union head 
had threatened to denv them because 
they remained on the job during the 
strike. 

The Cajiital mechanics won a 4! cent 
increase in wages over a thrcc-vcar 
period- Of the 41 cents, 15 cents will 
be retroactive to October. 1957- An 
additional 18 cents is effective as of 
October, 1958, and the final eight cents 
tncteasc will start October, 1959, 

The Northwest dispute with lAM 
was settled without a strike but TWA 
mechanics late last week appeared pre- 
pared to strike for higher wages. How- 
ever. union leaders here were confident 
further strikes would be averted as a 
result of the aTreements reached bv 
Nnrtlnvcst and Capital- 

Supplemental carriers, in their protest 
to the Civil Aeronautics Board, sug- 
gested that strikebound airlines could 
still realixe a profit by allowing the sup- 
plcmentals to use non-striking ticket 
and ramp agents. Such a plan, tnev con- 
tend, would remove an important road- 
block to the supplemental carrier’s han- 
dling of traffic generated bv a stiike. 



American Installs Jet Handling Equipment 


Ground handling equipment for American AirUnes’ Boeing 707-120 jet transports has been 
delivered to Love Field, Dallas. Texas. Units, costing a total of $66,058. include an ait 
compressor cart (foreground), and. from left, center row. a lavatory cart, tow tractor and 
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Iranian Line Gains Solid Financial Status 


By L. L. Doty 

Teheran— Iran’s place in the field of 
international commercial aviation hinges 
entirely upon the financial backing and 
credit rating of one man— a former 
statesman utiose airline experience be- 

f an only after he decided to organize 
ranian Airways 12 years ago. 

Reza Afshar, wheise government ca- 
reer included terms as nee president 
of the Iranian parliament and as a 
member of the Shah’s cabinet, lists 
himself on the company roster as presi- 
dent and managing director of the 
airline. He also is owner of e\ery 
share of the company's outstanding 
stock. And, at 72, he is ready to pour 
more money into the airline he founded 
with u fleet of 19 Douglas DC-3s which 
he gained by out-maneus’ering the Rus- ' 
sian government. 

That his credit rating is sufficiently 
strong to hold the Shah’s support of 
the airline, is attested to by the fact 
that Lockheed Aircraft Corp. has of- 
fered him a $10 million long-tenn loan 
toward the purchase of a fleet of turbo- 
prop Electras. a credit position several 
U. S. airlines could justifiably en\y. 
His devotion to the airline is evidenced 
by the fact he has never earned a profit 
on his investment, yet he is determined 
to expand the airline until it is operating 
out of the red- 

Afshar told Aviation Week he first 
became interested in airline operations 
when he discovered the Russians flying 
lend-Icase DC- 2s on a commercial basis 
throughout the Near East, and in Iran 
in particular, during the closing stages 
of 2Vorld War II. 

Soviet Penetration Attempt 
As bitter foes of communism and 
traditional enemies of Russia, high- 
ranking Iranians feared a commercial 
invasion of their country by the Soviets 
following the end of the war, and 
Afshar interpreted the DC-3 operation 
as a vanguard of that movement. Iran, 
at that time, was occupied by British 
and U. S. troops in the south and by 
Russian troops in the north. The gar- 
risons were to protect the supply line 
of lend-Iease material flowing through 
Iran into Russia. 

Although all troops were to have 
been withdrawn by Match 2, 1946, the 
Russians were sending additional forces 
into Iran as late as October of that 
year and were lending support to the 
Tudeh party, local Communist-inspired 
political group. 

Afshar learned from George V, Allen, 
ambassador to Iran between 19-46 and 
1948, that continued operations of the 
DC- 3s by Russia for commercial pur- 


poses was contrary to the Icnd-lease 
terms under which the fleet had been 
loaned by the U- S. Similar problems 
were encountered bv the U. S. in its 
attempts to get Russia to return lend- 
Iease merchant ships. 

Presumably seeking a diplomatic way 
of solving at least part of the problem. 
Allen suggested the U. S. might he 
willing to sell Afshar the airplanes out 
from under the Ru.ssians. Afshar 

E romptly made a deal, although he had 
ad no previous business experience and 
his only touch with communications 
had come through appointments as 
administrator of roads in Iran and as 
governor general of several Iranian 

The Russians made no attempt to 
deliver the airplanes after the contract 
with Afshar was announced to them, 
and Afshar was forced to take possession 
of the fleet "as is’’ and “where is,” the 
latter covering the span from Cairo to 
Teheran- He bought the 19 planes at 
what he terms "a pretty good price.” 
Raising Capital 

Afsliar immediately obtained the sole 
riglit to operate a commercial airline 
within Iran and then set about to raise 
capital to organize Iranian Airways. 
Within a few months, he had mustered 
enough backers with sufficient capital 
to start operations and had completed 
airangcincnls with Trans World Air- 
lines to handle all maintenance and 
overhaul functions in Cairo. 

By 1947, Afshar had grown dissatis- 
fied with his unsuccessful attempts to 
bring about any unanimity of decision 
with his fellow stockholders, and he 
felt the TWA charges for technical 



REZA AFSHAR 


assistance were “much too high.” As 
a result, he bought out all the original 
hackers of the company until he was 
sole shareholder and dropped the con- 
tract with TWA, 

Today, the airline is operated essen- 
tially by Americans based in Teheran. 
All pilots are Americans: all copilots arc 
Iranian. Maintenance and overhaul 
functions are generally supervised by 
.Americans, although S3 of the 91 me- 
chanics are German. 

Major overhaul work is not yet han- 
dled bv the airline, but Afshar thinks 
tlie dav is not far away before the 
companv will become independent of 
outside help. Under a five-year con- 
tract, Ttansoccan Airlines is handling 
the company’s major overhaul work. 

Iranian Airways’ fleet now consists 
of eight DC-4s. three Convair 240s 
and three Vickcra turboprop Viscounts. 
Afshar is now negotiating «ith Fokker 
for the purchase of five Friendship F-27 
hirboprop transports and hopes to add 
Locklieed Electras to the fleet if lie 
can expand the sphere of the company's 
opetahon to the extent he wants. 

At present, the airline operates as far 
into Europe as Frankfurt, a route rich 
in cargo traffic. Afshar now looks to 
London, Paris and Rome as the next 
terminal points to be added to the 
carrier’s system. Biggest traffic areas are 
presently from Teheran to Beirut, Bagh- 
dad. Karachi and Kabul. 

Expansion Plans 

Eventually. Afshar plans to extend 
the Teheran-Frankfurt route to New 
York via London but recognizes the 
need for more experience and faster 
equipment before he makes a bid for 
the transatlantic route. Immediate goal 
is an expansion of routes throughout 

Domestically, the airline is growing 
rapidly as an important adjunct to the 

with Iran. Operating as a private enter- 
prise. the carrier fits into the Shah's 
plans to develop an internal communi- 
cations system that will operate free 
of foreign influence. 

The coLiitA-'s road-building program 
is being sponsored by the public treas- 
urer. A transcontinental railroad which 
operates from Bandar Shahpur on the 
Persian Gulf to Teheran and north- 
eastward across the Elzbuiz mountains 
to Bandar Shah on the Caspian Sea 
took 15 years to complete and was built 
entirely at government expense. 

Nevertheless, surface transportation 
throughout Iran's mountainous and 
desert regions is haphazard at best, and 
Iranian Airways is filling a serious gap 
in the nation’s commercial and trade 


AVIATION WEEK, 


24, 1958 


program. Afshar emphasized the eco- 
nomic eimansion within Iran that has 
developed during the past 10 years and 
pointed to the population growth— 
from IS million in 1946 to 20 million 
trjday— as major evidence of tlie need 
for a strong transportation system. 
Traffic Growth 

Last year, tlic airline carried 80,000 
passengers, Afshar admitted this was 
an insignificant amount compared with 
traffic handled by U.S. airlines but 
noted that “for our airline, that 
volume of traffic is large and shows 
growth.” Most traffic is now confined 
to business and government represen- 
hitives. 

To obtain high aircraft utilization. as 
a means of holding down operating 


By Robert H. Cook 

Winston-Salem, N. C.— Piedmont 
Airlines is anticipating record load fac- 
tor averages for its system within the 
next three years as one of the rewards 
of integrating Fairchild F-27 turboprop 
transports into the company's present 
fleet of 21 DC-3s. 

The airline has taken delivery on 
four of the aircraft in its S7 million 
order for eight F-27s and expects de- 
livery on the remaining four by next 
month. 

First scheduled service with the new 
aircraft was begun on Nov. 14 mer a 
route connecting Gincinnati, Ohio: Lex- 
ington, Ky.; Bristol, Tenn., and the 
North Carolina cities of Winston- 
Salem, Greensboro. Raleigh, Fayette- 
ville and Wilmington. 

Designed specifically for the short 
stage lengths and small airport charac- 
teristics of local-service carrier opera- 
tions, the F-27 is considered by Pied- 
mont officials to be “tailor niadc’’ for 
the airline’s 3,290-mi. route system, 
which has an average stage length of 
only 80 mi. 

'Skip-Stop' Authority 

WTiile the company feels that the 
new aircraft can turn in an economical 
|)erfo:mance and high load factors on 
Telatively short flights, it hopes for ap- 
proval from the Civil Aeronautics 
Board for “skip stop” authority which 
might stretch the F-27's average flight 
into more profitable runs of 100-mi- 

Data filed by the local-service carrier 
with the CAB was based upon an as- 
sumption that it will dispose of its 
eight DC-3s bv the end of 1961. Com- 
pany spokesmen now s.iy, however, that 


costs, Iranian Airways stresses cirartcr 
operations as a profitable adjunct to 
its scheduled service. 

American businessmen and U.S- gov- 
ernment officials in Iran arc taking full 
advantage of the charter service olfered, 
Afshar says- 

Ir.tnian Airways operates from one 
of the most modern airports in the 
Near and Middle East- lire 10,000 ft. 
runway of the Teheran airport is being 
expanded to 14,000 ft. in order to 
handle turbojets. 

Despite the fact that instrument let- 
down.s are necessary on an average of 
only about three davx a year, an Instru- 
ment Landing Syston will be installed 
within the next 12 months. Within six 
months, the field will be equipped with 
terminal VOR. 


there are no immediate plans to sell 
any of the piston engine aircraft, since 
they might be necd^ if tlic Board ap- 
proves any new route extensions for 
Piedmont. 

Among the additional expenses Pied- 
mont says it will incur with the F-27 
arc such items listed with C.AB as a 
26% increase in direct maintenance 
costs per hour ns compared with the 
DC-3 and a 10% rise in landing fees 
for the larger aircraft. 

Tire company also has signed an 
agreement with Capital Airlines for the 
1,400-hr. overhaul of the F-27's Rolls- 
Royce Dart engines. 


Cost of overhaul per engine was esti- 
mated at $12,000, 

'I'he company says, however, that 
greater payload capacity, passenger ap- 
peal and economical operation of the 
turboprop engines on the F-27 will not 
only covet extra costs but also aid in 
trimming operational losses attributed 
to the DC-3s. 

Piedmont estimates it will realize a 
51 .42% load factor on its l'-27s b\ next 
June 30 and a load factor of 55-24% bv 
1961. 

Expected brcak-evcn load factor, 
based on present subsidv levels, is 
48,5%, 

Actual load factor of the company's 
DC-3 fleet this year has hovered around 
the 50% mark and is expected to in- 
CTcase to 54.7% by 1961, according to 
figures filed with the Civil Aeronautics 

Direct operating costs, per avaibble 
seat mile on the F-27. including flying 
operations, maintenance and a 10-ycat 
depreciation, has been estimated at 2.1 
cents per mile as compared with the 
present 2-5 cents for Piedmont's DC-3 

Wifli a mixed fleet configurahon, the 
carrier estimates it will have F-27 reve- 
nue passenger miles of 60.9 million bv 
June 30, and 70-8 million by 1961'. 
based upon available seat miles of 118 
million and 128,000 respectivelv. At 
the same time, the comptny's tlC-3s 

revenue passenger miles and 53.9 mil- 
lion rcsp^ivcly over the same period. 
The DC-3 mileage is based upon avail- 
able seat miles for this period of 88 
million, increasing to 98 million bv 
1961. 



Piedmont Begins F-27 Service; 
Load Factor Increase Anticipated 
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AIRLINE REPORTS LOWEST SEAT-MILE COSTS 


A recent imparUal evaluation by one of the world's leading 
airlines showed that the new jet-prop Vanguard will offer the 
lowest seat-mile operating costs on all sectors from 200 miles 
to 2,000 miles. The Vanguard, with a maximum payload of 
29,000 lb. and a 139-seat configuration, was compared to live 
other modem airliners for economy dass jet age service— 
induding British and American pure jets and jet-props. 
HienesT PKOfir potemtial 

To most American carriers in the jet age, the Vanguard wii! 
offer a profit potential of feast SS% higher than that of any 
comparable airliner— and fwioe that advantage on economy con- 
figurations, Many factors contribute to Vanguard profitability 
on ail ranges up to 2600 miles. Rolls-Royce jet-props have proved 
their reliability and ease of maintenance. Simultaneous on-and- 
off loading of both passengers and freight permits fast turn- 
around, On high-density routes, the Vanguard is the biggest 
profit-earner ever offered to the airline industry. 


The Vanguard’s large, well-balanced passenger/freight capadty 
makes possible high utilization and high profits even on off-peak 
services. Because of its smooth, silent comfort and speeds that 
will be competitive with jets on short-to-medium ranges, the 
Vanguard offers strong passenger appeal that makes for good 
load factors. 

For detmled specifications and a cost analysis based on your 
operations, contact Christopher Clarkson, U.S, representative, 
10 Rockefeller Plaza, New York 20, New York. 
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Travel Agents Urge Jet Sales Ineentives 


New York-Airline representatives 
last week wetc considering a plea by 
travel agents for higher commissions 
and other incentives to make the jet- 
iige sales which most industry observers 
believe must come mainly from un- 
tiipped markets. Proposal was before an 
Air Traffic Conference meeting in 
Houston. 

Most airline officials agree that the 
travel agents, who now provide the 
bulk of international bookings and a 
healthy percentage of domestic business, 
represent an important part of the 
needed sales effort. But ATC's action 
on the American Society of Travel 
Agents’ proposal may mark a critical 
point in long-standing problems in 
airline-agent relationships. 

These problems were aired this 
month at ASTA's 28th annual con- 
gress here, at which Prof. Paul Chet- 
ington told the agents that radical new 
marketing programs are needed to pro- 
vide traffic to fill the jets. 

Agents' Role 

Cherington, author of the Chering- 
ton Report to Elwood Quesada on 
airline problems (AW Aug. 11, p. 28), 
said the travel agents will plav a 
significant part in such new programs. 
But it appeared, during the week-long 
conference, that airline-agent coopera- 
tion in dewloping the traffic was being 
considerably obstructed by the follow- 
ing major points: 

• Rate of commissions, Agents com- 
plain that inneases ate urgently re- 
quired to offset rising costs and to 
pror’ide incentive for wider promotional 
and sales efforts. 

• Credit sales. Agents violently appose 
any credit plans that invohe charges 
nhich must come out of their com- 
missions. They would also like domestic 
air trawl plan sales to be commission- 
able, which is not now the case. 

• Charter sales. ASTA reports that the 
\oIume of special group charters on 
the North Atlantic now represents 
more than a fifth of all ait traffic carried 
on the route. Much of this traffic, the 
agents believe, consists of artificial 
rather than bona fide groups eligible 
for cliarter rates and the general public 
is discriminated against. 

• Commercial accounts. Airlines gen- 
CTally prefer to sell this business through 
their own personnel rather than pav 
an agent’s commission for it. The 
agents, on the other hand, protest the 
carrier “competition” in commercial 
sales and insist that an agent is an agent 
for all the varied categories of passenger 

The commercial business, hosveset, 
is generally conceded to be relatively 
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minor in growth potential. Pleasure 
travel is the category in which the 
great increases of new business will 
have to be developed to exploit jet-age 

Vithout substantial inneases in 
traffic, Cherington pointed out to the 
agents, "tlie airlines' future looks 
bleak.” He does not believe that the 
solution is to place heavy reliance on 
the continuation of past growth trends, 
or to suppose that the superioritv of 
jet travel will automatically generate tlie 
needed traffic. 

Cherington noted that some increases 
can be expected in business travel, but 
that they will keep mote or less in 
step witfi the economy. The days of 
heavy diversion from Pullman travel 
are over because most of this traffic is 
already diverted-there are only 4-5 
billion Pullman passenger miles left. 

The domestic pleasure and vacation 
market, however, is virtually untapped 
by the airlines, Cherington indicated. 
Relatively few Americans go to their 
vacation destinations by ait. 

Clierington offered a five-point pro- 
gram for opening up this new maikt: 
a "desperately needed” broad program 
of market resMrch, in which the airlines 
have been “derelict” both in doing too 
little and in directing what thev have 
done to competitive ends; new" price 
inducements in the airline fare struc- 
ture in the form of promotional fares, 
particularly for off-peak travel; "high 
impact” advertising to “get people 
thinking about vacation trips in the 
same way they think about new cats 
or a new TV set”; greatly improved 
budget payment plans for air travel va- 
cations; and ’‘grass roots solicitation” 
of new business. 

Advertising Criticized 

Cherington said he was discouraged 
about the present state of airline and 
travel advertising, which is "franklv 
competitive” anj addressed almost ex- 
clusively to the person who has already 
made up his mind to fly. He said that 
’’surely in the advertising business 
somcvv'here, there should be enough 
Mlent to come up with a high impact 
pr(^am . . 

Concerning the present mechanics of 
pay later plans, Cherington said he re- 
cently called a number of domestic air- 
lines in Boston to inquire about budget- 
ing a trip to Miami for his wife and 
himself. The results, he said, were that 
"1 could have got on public welfare 
easier, quicker and with less suspicion.” 

ASTA Executive Vice President Ray- 
mond H. Bering told the agents at their 
conference here that they “are now at 
the crossroads” in their relations with 


tlie carriers and “we sliall aggressively 
[irosecute our case.” He predicted that 
unless agents’ complaints were an- 
swered there might be a long and costly 
battle which might affect the confer- 
ence system itself. 

International Air Transport Assn, at 
its recent meeting in Cannes turned 
down a travel agent request for in- 
creased commission, Bering noted. 
Tlie request, now under consideration 
bv the Air Traffic Conference, is con- 
cerned with domestic traffic. 

ASTA recently asked the U. S. Mari- 
time Commission for an informal 
investigation of practices of the Trans- 
atlantic Passenger (steamship) Confer- 
ence, objecting particularly to the rule 
of unanimity and the secrecy of pro- 
ceedings. If continued friction led to 
a formal request from the agents, the 
conference structure itself might be 
legally challenged. ASTA's recourse 
against the airlines could be a similar 
request to Civil Aeronautics Board for 
an investigation of the entire confer- 
ence setup, Bering told Avution 
Week. 

Amity Hoped For 

However, the ASTA official stressed 
his hope that amicable solutions would 
be found between agents and carriers. 
The proposal now under consideration 
by Air Traffic Conference calls for a 
liasie commission of not less than 10% 
on all sales whether cash or aedit, a 
supplemental commission on pre- 
arranged tours sold by stipulated pro- 
motions, and specifies that the travel 
agent "shall be an agent for all cate- 
gories of passenger sales”— i.e., includ- 
ing commercial accounts. 

Figures submitted bv ASTA with the 
proposal indicate that 55.1% of the do- 
mestic resenue of 1 1 major trunk air 
carriers in 1957 was provided bv travel 
agents, or a total of S122 million. For- 
eign revenue provided to these trunks 
by the agents during 1957 was $63 
million, or 51% of their total, accord- 
ing to the ASTA analysis. 

"Eras’d agents, according to ASTA, 
booked 70-75% of last year’s interna- 
tional airline business. 

Commission rates at present are 10% 
for sales insob-ing package tours, 
whether domestic or international; 7% 
for international point to point air 
transportation sales; 5% for domestic 
point to point sales. 

Regarding charters. ASTA officially 
deplores the trend of air and sea carriers 
"utilizing an increasing percentage of 
their transport capacity in the move- 
ment of artificially constructed ’groups’, 
incorrectly and misleadingly called 
‘charters.’ ” Tlie agent association calls 
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The r€/j(raa-xr>tjvr£-jir 

gives jet engines fast, sure starts 


This quiet and versatile Boeing unit, backed by 
thousands of hours of rugged Beld service, supplies 
air to start the largest jet and turbo-prop engines — 
quickly and economically. 

The Boeing Turbo-Starter also provides air for 
ground operation of alternators, pneumatic systems, 
and for checking cabin air conditioning and pres- 
surization. It can be used to remove snow and ice 
from aircraft and related equipment. 

Power is provided by the Boeing 502-116 gas turbine, 
which incorporates all the advantages of Boeing’s 
15 years of experience in gas turbine research, devel- 
opment and production. 

Boeing starter units are simple to maintain and oper- 


ate. They start instantly in any weather — even after 
days of cold-soaking at 65 degrees below zero. 
Boeing Turbo-Starters, installed in half-ton panel 
trucks, are available to airlines and to military instal- 
lations. For complete details, write: Mr. J. C. Ander- 
son, Soles Manager, Industrial Products Division, 
Dept. AW-1, Boeing Airplane Company, 200 West 
Michigan Avenue, Seattle 24, Washington. 
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East Germany’s Jet Buildup Would 
Increase Production and Traffic 


ail transportation on the North Atlantic 
the "most flagrant case" of charter 
activ’iCy and says the volume of such 
trafSc is now in excess of 20% of all 
traffic carried. Contending tliat grant- 
ing a “discriminatory" privilege to 
groups “so large as to be indistinguish- 
able from the public itself’ is an im- 
position on the rest of the traveling 
public, a recent ASTA resolution calls 
upon the carriers, CAB, Maritime Board 
and others to pres’ent such practices or 
to generally lower fates. 

ASTA generally supports CAB 
Examiner James S. Keith in his recent 
report to the Board in a case concern- 
ing the appointment and retention of 
travel agents by ait carriers through 
their Air Traffic Conference. Another 
agent group, Travel Agents Guild of 
America, along with an agency, chal- 
lenges in this case the Board’s authority 
to approve ATC agreements regulating 
appointment of agents. 

The case involves the present system 
under which airlines, through the 
Agency Committee of the traffic con- 
ference. pass on the qualifications of 
traiel agents to get on or stay on the 
approved ATC list. TAGA seeks to 
let each carrier act individually in ap- 
pointing agents; CAB’s counsel wants to 
continue the system on a revised basis; 
and ASTA, an inteA'cnor in the matter, 
faiors continuing the svstem mote or 

The examiner lias concluded tliat 
the conference system "offers and will 
continue to offer significant advantages 
not only to tlie domestic certificated air- 
line industrv but to the traveling public 
and travel agents as well . . . (but) there 
arc features of the svstem . . . which 
ate repugnant to the interests of traiel 
agents and which adi’erscly affect 

The conference resolution concern- 
ing the appointment of agents, with its 
amendments, is not adverse to the 
public interest, the e.xaminct found, 
lOTiidcd certain rciisions are made. 
'Iliese include dropping the requirement 
that an applicant agent must be spon- 
sored by a memlKt airline to qualify: 
that reasons for rejecting applicants 
must be recorded and rebuttals allowed; 
and the "need" of carriers for agency 
representations in a given area not be 
considered in the appointing of new 

Middle East Air-Sea 
Interline Pact Signed 

Middle East Airlines and American 
Export Lines haic signed an interline 
agreement for air-sea interchange on the 
two companv’s routes. Principal route 
iiiiolied is between Italy and Lebanon. 
Amcricin Export operates scnice from 
the U. S. to tenoa and Naples, linking 
with the airline’s Romc-Beirut flights. 
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Bonn— East German aircraft designer 
Prof- Brunolf Baade sais his country's 
industry will produce jet aircraft both 
for domestic and foreign airlines. 

Baade revealed a major structural 
change in the medium-range BB-152, 
now designated the 152, which is six 
months past its original initial test flight 
date. He spoke at the Second Polvtcch- 
ric Convention of the Dresden Techni- 
cal Uniicrsity. 

A trici'cle landing gear with nose 
wheel on the fuselage and main land- 
ing gear on the engine nacelles will 
rcplaco the tandem undercarriage and 
retractable wheels at the wingtips incor- 
porated in the first two prototypes (AW 
Slay 12, p- 4!). The new prototype is 
now under construction. 

Although not yet officially an- 
nounced, Aviation Week lias learned 
tliat tlic first prototype will not be 
flight-tested before the end of tlie year. 
Reasons for Changes 

Baade, one-time Junkers designer 
svlio went tn the Soiiet Union after 
W'orld War II, said the modified under- 
carriage made available a larger space 
for tlie passenger cabin. Elimination 
of tlie retractable wingtip wheels was 
to ensure agiiinst these wheels running 
into soft ground on either side of tlic 
runway during landing. 

Cruising speed of the 152 is between 
500 and 5^0 mph. and new gross 
weight is 102,100 lb. 

nic 152 is designed to use airfields 
in International Civil Ai-iation Organ- 
ization Class F. Second 152 prototype 
is being used for fatigue-testing to de- 
struction. 

Baade said it is essential that the 
greatest effort in East Germany be con- 
centrated 011 construction of medium- 
langc aircraft whose performance is at 
least equal to other hpes asuilable on 
the world market. This means cruising 
speed of 4>0 to 500 mph., a maximum 
langc of 1,250 to 1,750 mi., capacity of 
60 to 80 passengers and economical op- 
eration. Due to shortness of runways 
gcncrallv in use in Central Europe, the 
planes would rtxiuire a large reserve of 
engine power. 

Baadc said the Gennan Democratic 
Republic expected to purchase special- 
purpose machine tools of i-arious kinds 
outside the countn’ in order to save 
time and money. But he maintained 
that East Cennan aircraft personnel, 
after a long period of inactiviri’ after 
the war, had gained valuable experience 
through license production of the Rus- 
sian IL-14. Cabin equipment in the 
IL-14 was modified extcnsiiely and the 


number of passenger seats increased 
from 18 to 26, 

In the case of the new 152, Baade 
said the first wind tunnel and fatigue- 
testing laboratories were erected in the 
immediate vicinities of Klotzsche. about 
file miles north of Dresden, and Pima, 
about 10 mi. south of Dresden. Later, a 
state-owned research center and tech- 
nical institutes there were opened. Tlic 
works at Klotzsche are dei'oted to air- 
craft construction and design, while 
those at Pima are concerned with con- 
stniction and design of jet engines, 

Baade, who was recently named tech- 
nical and research director of the re- 
organized East German aircraft indus- 
try, said the industry is concerned onh 
with cnil aviation since no military craft 
are being produced in the Republic. 

In a paper on “fundamentals for flic 
economic operation of aviation traffic 
in the German Democratic Republic." 
Prof. Gcrrit Scliimkat of Dresden said 
East Gennan Lufthansa should build np 
a fleet of 120 aircraft consisting of two 
short-distance types, two medium-dis- 
tance ti-pes and a long-distance ripe. 
Onh' the long-distance ripe would lie 
purchased outside East Germany (pre- 
siimabls from the USSR) said Sebim- 
kat. Wlicn the buildup is completed. 
Scliimkat said, the East German air- 
line would employ about 15,000 
persons- 

To facilitate air traffic, Schhnkat 
proposed the constniction of 16 short- 
runwav aipotts within the bound.irics 
of the Republic. He said that in esti- 
mating the number of miles flown in 
a I'C.ir b\' national carriers, dis'ided hy 
each nation’s total population, tlie 
U-S. showed a ratio of 268. the USSR 
50, West Germany !5 and East Ger- 
many four. Turning to costs, he said 
a gallon of fuel in East Germany could 
be figured at the cquhalent of 12 cents 
per U. S. gallon. Once pipelines were 
in.stallcd. he maintained the price could 
be hah'cd. 

In addition to 20 piipcrs devoted 
to aiiation and its allied fields, 210 
were presented in fields of polytecli- 
nolt^' at Dresden, 'nictc were about 
500 visitors from East Germany anti 
a handful from West Germany in re- 
ciprocation for imitations to the West 
German convention of the Scientific 
Socich' for Aviation (Wisscnschaftlichc 
Gcsellschaft Fuer Luftfahrt) in Stutt- 
gart last month. Tlie Dresden confer- 
ence attracted 100 sisitors from Bul- 
garia, Czechoslos-akia. Finland, India, 
Yugoslai'ia, Austria. Poland, Ssvitzer- 
land, USSR, Hungary and ComnnmisI 
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Now flying, the ELECTRA Is avallabla for "off-the-shelf" pi 


introducing the new 

ELECTRA 

PROP-JET 

TRAINER 


America's first commercial prop-jet transport, the all-new 
Lockheed EIcctra, is now in production for leading world 
airlines. 

Lockheed surveys of USAF training requirements formed 
the basis for Lockheed designs proposed for 2 trainer ver- 
sions of the Eleotra. The advanced Electra navigator trainer 
and the electronic countermeasures trainer are both ideal 
for these highly specialized missions. Each combines new 
concepts of individualized student instruction, safety, per- 
formance flexibilily and operational economy never before 
achieved in one airplane for Air Force training programs. 


XOCKHEED means leadership 



SHORTLINES 


► American .Airlines flew 758.000 pas- 
sengers a total of 465 million passenger 
miles during October for 4.2 and 6-75» 
increases respectively over October. 

1957. Air freight carried was up 28.4% 
over last October at 9,886,000 ton 
miles; total mail, express and freight 
Bgure showed a 25% increase. 

^ Civil Aeronautics Administration has 
invited bids for the paving of three 
runways at the new Wasliington Inter- 
national Airport at Chantilly, Va. The 
bids, to be opened on Dec. 19, must 
meet plans and specifications for the 
paving of two north-soutli runways, each 
11,500 ft. long and 150 ft. wide, grad- 
ing and draining of one east-west run- 
way 10,000 ft. long and 150 ft. wide, 
and the paving of 75-ft--wide parallel 
taxiways, including si.x high speed taxi- 
way turnoffs on each of the tlirco run- 
ways and the paving of holding pads. 
Plans and specifications require that all 
work be finished 600 days after the date 
of tlie notice to proceed. 

►CMA, Mexicana de Aviacion, last 
week was scheduled to begin the first 
nonstop flights between Los Angeles 
and Acapulco. CMA will use Douglas 
DC-6s and Bristol Britannia turboprop 
transports over the route. 

► Flying Tiger Line revenues for ait 
freight during October showed a 54% 
increase over 1957, totaling $1,227,149. 
d domestic record for the caniot. 

^ Haw-aiian Airlines reports net earnings 
ot 5503,995 for the third quartet ot 

1958. After payment of interest on 
debt and accrual of territorial income 
tax liability, net earnings were 5455.- 
768, or $1.25 pet share. 

► Pan American World Airways reports 
tijat total operating revenues for the 
third quarter of 1958 totaled $91,680,- 
000, a sliglit gain over last year's third- 
quarter figure of $90,954,0b0- Passen- 
ger revenue was $72,132,000, up 1.7%; 
freight revenue up 8.4% at $8,728,000. 

► Seaboard & Western Airlines net in- 
come for the third quarter of 1958 
reached $1,252,477, wiping out a loss 
of $1,223,269 sustained during the first 
half of the year. Third quartet earnings 
were equal to $1.25 per share. 

► United Ait Lines operated 7,076,000 
fieight ton miles during October to 
equal the company reexird set in Sep- 
tember. Revenue passenger miles were 
458.900,000, up 11% over the same 
period of last year; mail ton miles were 
up 16% at 2,872,000- 


AIRLINE OBSERVER 

► Watch for Japan within the next tlitcc weeks to formally accept terms 
offered by tlic U. S. in recent negotiations coveting the bilateral air trans- 
port agreement between the two countries. As a result, Los Angeles will 
be added to Seattle and San Francisco as ports of entry into the U. S. 
for Japan Air Lines Pacific routes- Altliough Japan had fought to win 
Los Angeles as a co-terminal with San Francisco, it has now decided to 
accept Los Angeles as a new tenninai point on its system without rights 
to operate beyond. However, the decision can be considered as a temporary 
one, since Japan will undoubtedly renew its demands for additional U.S. 
routes in 1960 when Japan Air Lines plans to begin service with its Doug- 
las DC-8 turbojet transports. 

►Passenger load factor of 58.96% for domestic trunkline caniers in Octo- 
ber represented the first monthly increase in 15 months. During the same 
period, revenue passenger miles showed a larger percentage increase than 
has been recorded in any month tliis year since January. At the same time, 
the increase in available scat miles during October was a negligible 1.2%. 
Most observers, however, feel that the Icvciing-off of the volume of seat 
miles offered by the airlines is a temporary situation and that tlic historic 
upward trend will be resumed early next year. 

► Traffic Conference of International Air Transport Assn, will reconvene 
Jan. 13 in a final move to resolve the jet surcharge issue (AW Oct. 27. 
p- 37). Place of meeting has not vet been designated. Chances that a 
jet surcharge will be adopted to become effective April 1 are strong. Com- 
promise proposal that Pan American \Vorld Airways and British Overseas 
Airways Cotp. operate jet fliglits without an economv plan as a means of 
creating a fare differential will bo shelved because of tlie large volume of 
traffic the economy plan— 68% of all traffic during July, August and Sep- 
tember— is now attracting on tlie North Atlantic- 

^ Personnel furloughed by the International Assn, of Machinists strike 
against Capital Airlines are protesting the right of a minorifv union to 
take an action that keeps a majority of the company's personnel off the 
payroll. Attempts by local lAM leaders to assuage members of other unions 
have failed, and the Capital strike mav open the way to closer cooperation 
among various unions in futiiie labor problems. Out of approximately 
7,700 Capital employes, close to 5,000 members of unions other than 
lAM have been furloughed by the five-week strike. About 300 managerial 
and non-organized ]>CROnnel, who are retained on the company’s payrolls, 
have been forced to take a 20% pay cut as a tesnit of the stAe. 

► Military Ait Transport Service has awarded contracts totaling 5851,732 
to four carriers for cargo airlift in the Pacific area during the month of 
November. Out of the 14 eomp.inies which submitted bids, contracts were 
awarded to Transocean Air Lines, United States Overseas Airlines, Over- 
seas National Airways and Flying Tiger Line. 

►Ritssia now has four versions of its 11-18 Moskva turboprop transport 
under production for export purposes. 

► Domestic airline stocks listed on the New York Stock Exchange arc 
showing new strength in the generally rising market. Witli few exceptions, 
substantial gains have been recorded by airline stocks during the past two 
weeks in response to the expanding market- 

► Boeing’s numerical designations of its 707 tuibojet transports indicate not 
only model type of the aircraft but powerplant used and the airline operat- 
ing the aircraft as well. For c.xample, the “400” series in the intercontinental 
group designate aircraft powered by Rolls-Rovce Conway engines. The "300” 
series are powered by Pratt & Whitney J75s. The last two numbers within 
tlic series number indicate the airline purchasing the aircraft. The 707-430 
is the Conway-powered Boeing operated by Lufthansa; the 707-420 is the 
same model operated by British Overseas Airways Corp. Planes in the “100” 
series such as Pan American’s 707-121 and American's 707-123, are powered 
by the Pratt & Whitney JS7. 
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THE BRISTOL OLYMPUS TURBOJET ENGINE 



BRAIN POWER 


FLIGHT 


POWER 


THE PROBLEM. To engine a projected long-range 
liigli-speed bomber (Inter to crystallise as the Avro 
Vulcan), a concept steering turbojet development isito 
new realms of liigh altitude operation and massive 
thrust. 

THE ANSWER. The Bristol Olympus, one of the 
world’s most powerful acro-eiigines. Olympus progress- 
ed from the Jlk 101, type tested in iyr>4 at 1 1,000-lb 
thrust, to today’s Ilk 201, t3’pe tested at 17,000-lb 
thrust. Both these figures were attained irilkout reheat 
and with good fuel coBisiimption and impressively iiigh 
thrust/weight ratios. 

Signs of success 

To the engineer, the Olympus represents the successful 
implementation of a theory; it pioneered the twin-spool 
principle with its pi-omiscd bonuses of lower fuel cunsump- 
tioii at both low and high altitudes, higherpower, and rapid 
acceleration even at extreme altitudes. 


In RAF service, however, the Olympus has achieved all 
this and moie. Not oiilv as an engine ofiicially complimented 
for setting new staiidai-ds of Imudliog at high altitude.s; 

the Avro airframe the highest official praise as the aircraft 
suffering the fcwc.st teething troubles of any introduced 
into the RAF in ten t ears. 

Development of the Oltnipus continues. The newer 
marks represent just about the ideal design for flight just 
below and just above the speed of sound. 

Versions with reheat are alreadj' delivering thrusts up 
to 24,000 lb. 

Other lainous Bristol Siddeley engines: 

aKMSTEOSG SIDDELEY SAPPHIBE — tuvbojet . - . high subsonic 
and supersonic speeds . . . powerplant of the Handley 
Page Victor bomber. 

BRISTOL PROTEUS — most posvcrful jet -prop in airline service 
. . , rcmurkablo mechanical excellence and exceptional 
reliability ... in the Bristol Britaiuiia. 


ASMSTR050 SIDDELEY VIPER — turbojct . . . exceptional 
handling qualities . . . powers the Hunting Jet Provost, 
BAF's basic jet trainer, and the Jindivik pilotless target 
aircraft. 

BRISTOL ORPHEDS — Outstanding lightweight medium- 
thrust turbojet . . . already specified for 14 different aircraft 

ABMSTIIUSII SIDDELEY SINGLE MAMBA — jet-prop . . . StVCSScd 

for naval o])eratious such as deck landing and catapulting 
. . , installed iu the Bliort Seaiaew. 

BRISTOL THOR — a fully developed ramjet engine . . . 
powers the Bristol/Ferranti Biuodliound guided miasile, 
Britain’s inajorair defence weapon, oidered by Sweden. 
ABM.STROXG SIDDELEY DOUBLE MAMBA — jct-prop . . . virtu- 
ally twin-engined reliability for long oversea reconnaiss- 


ance duties . . . powera the Fairey Gannet anti-submarine 
aircraft. 

BRISTOL CENTAURUs AND HERCULES — two radial piston 
engines, with Bristol-pioneered sleeve- valves . . . renowned 
for their reliability and long overhaul life. 


Bristol 

Siddeley 


BRAIN POWER translated info FLIGHT POWER 
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MINIATURIZATION WITH RELIABlLITV . . 






AOVANCED THINKINO FOR SYSTEMS AND PRODUCTS IN AIRBORNE RADAR . . . HYDRAULICS . . 
MISSILE GUIDANCE . . . ELECTRO- MECHANICS . . . DECCA NAVIGATION ... . SONAR . . . TELEMETRY 


SPACE TECHNOLOGY 


Space Vehicle Escape Methods Studied 


By Ciaig Lewis 

San Antonio— Dei'clopment of man- 
ned vehicles for space flight will bring 
nith it problems of escape and rescue 
that call for solutions imtiUing new 
techniques and hardware. 

Ibese problems are largely unsohed 
right now, but some of the philosophy 
emerging from work On them was er i- 
dent in discussions of escape and rescue 
here during the Second International 
Sv'inposium on the Plivsics and Medi- 
cine of Atomosphere aiid Space- 

Current philosophy on escape sr’s- 
tems appears oriented toward making 
ni.iximuin use of the vehicle hardware 
and awav from design of elaborate sepa- 
rate escape devices. Alfred M. Mayo 
of Douglas Aircraft Co- said aircraft 
experience indicates maximum use 
should be made of existing structure 
and equipment in the escape system. 
To achiere this, escape requirements 
must be integrated with total vehicle 
requirement and the addition of single 
jnirposc devices should be minimized. 

Outlining various parameters of hu- 
man tolerance. Mayo said an escape 
system designed to maintain under ex- 
treme conmtions an internal cmiron- 
ment within surxiral tolerance of the 
crew, could proridc maximum practical 
protection. But such a system could 
not protect the ctcw against all possi- 
ble accidents; meteoroid collision, sio- 
Icnt explosion or extremely high radia- 
tion concentrations ate the kinds of 
conditions which call for a means to 
present them from occurring rathei 
tliun for an escape system. 

Space operations create a variety of 
escape problems, a number of which 
may be solved by an extension of escape 
tccliniques for very high performance 
airaaft. These fall in the area of 
launch, atmospheric flight and landing, 
and before a vehicle goes into orbit or 
reaches escape velocity. 

In this area, Mayo feels the escape 
section of a s’chicle should have the 
structural integrity and stability, plus 
automatic control and self-eonfained 
]>ropulsion, to sefaratc and stabilize its 
path, decelerate and protect its crew 
during and after landing. 

High cost of carrying weight in early 
space vehicles means weight must be 
sared to a greater extent than in air- 
craft systems, so Mayo said an escape 
system for ground and atmospheric 
phases of space flight should Iw the 
smallest practical part of the space ve- 
hicle in order to minimize the size of 


separation propulsion systems and 
deceleration dcsiccs and to make rcla- 
tiroly high load attenuation feasible. 

Escape unit should be located so ex- 
plosions will aid in separating the unit, 
rather than trapping it. Separation 

E iopiilsion should push the escape unit 
ir enough from the primary vehicle 
tc keep it clear of residual fires or 
secondary explosions- Over-all vehicle 
should be designed for maximum sepa- 
ration and structural attenuation of 
explosions or forces developing from 
failures in the fuel and propulsion sys- 

Velocily attenuating and tempera- 
ture control requirements of the es- 
cape section should make maximum use 
of available structure and equipment. 
Mayo said, and should depend as little 
as possible on extra deceleration and 
control devices designed for emergency 
use onlv. He also advised the use of 
shanc controls, such as blunting, and 
absorption of heat by endothermic 
chemical reactions and bv proper selec- 
tion of surface materials for normal 

Moving into the area of orbital and 
escape speeds, the vehicle acquires a 
new set of escape problems. Here tlic 
escape unit will have to provide the 
same protection against radiation and 
meteoroids and the same internal en- 
vironment as the primary veliicle. Dis- 
tance creates communication problems 
in locating and retrieving escape unit- 
Adequate compartmentation, escape 
air locks and emergency oxygen sources 
are needed to permit temporary evacu- 
ation of a damaged or Icakw compart- 
ment, and repair vehicles or emergency 
clothing will be needed to allow re- 
|>air work in unptessutized areas. 

Mavo pointed out, however, that 
higli gravititional levels don’t dictate 
minimum separation thrust levels or 
add high structural loads as thev' do 
closer to the earth. 

In free space. Mayo said, the escape 
vehicle should be the largest part of 
the space vehicle system that would 
permit s^aration of a dangerously mal- 
functioning component. Thus, provi- 
sion for jettisoning of potentially 
dangerous equipment like nuclear re- 
actors. propulsion systems or toxic fuel 
might be a more practical escape ap- 
proach than use of a minimal escape 
unit required to meet atmospheric flight 
conditions. 

In such a case, Mayo points out that 
emergency communication systems 
would be essential to avoid loss of space 


crews that had survived an accident- 

Timely information for decision to 
escape and controls for initiating it 
are needed, and Mayo feels such dis- 
pla)s and controls should be integrated 
into the over-all vehicle display and 
control sv-stem. Infonnation provided 
should take full account of the capa- 
bilities and limitations of the human 
operator so the greatest practical use 
can be made of human decision. Auto- 
matic safety systems can take over in 
emergencies requiring response faster 
than human capability or where loads 
applied to the vehicle ate likely to have 
incapacitated the ctew. 

Mayo emphasized that automatic 
systems can be relied upon ohlv for 
emergencies "which ate sufficiently pre- 
defined to permit automatic system 
piogamming. ' 

A high degree of automation was 
favored by Robert M. Stanlcv of Stan- 
ley Aviation Cotp. in a paper prepared 
for the svmposium. Because of the un- 
certainties of human reaction to emer- 
gencies. Stanley said it appears pref- 
erable to have as much of the escape 
as possible carried out at least semi- 
autom.itically in obedience to a com- 
mand, citlier from the ctcw or "other 
competent button pushers." 

Other than givitw the crew a “panic 
button" to push, Stanley said, the es- 
cape cv’cle slioiild be fully automatic. 
“And I am not so sure but what the 
panic button itself should be deacti- 
vated during a major portion of tire 
flight." 

For escape during an emergency on 
tlic launch pad, Stanley said, existing 
ejection scat types could be adapted 
for use in conjunction with a fast- 
opening parachute. An oivlinary ejec- 
tion seat would be sufficient for esape 
up to about 50,000 ft., and an encapsu- 
lated scat would do the job up to 
100,000 ft. he said. 

Stanlcv pointed out, honxicr, that 
the encapsulated seat could not stand 
up under re-enttv loads, and that its 
usefulness would be limited to the first 
minute after launch and the terminal 
phase after the space vehicle had slowed 
to Mach 2 or less. 

Turning from special escape devices, 
Stanley concluded that the final stage 
of the space vehicle itself is the most 
attractive escape system. Final stage 
would need a capability for low-altitude 
separation while on or neat the launch 
pad, and this capability would extend 
through the atmospheric flight phase. 
Space vehicle would be the best refuge 
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5 SIZEiS 

of Co/e Self-aligning Connector Pins 

l1 


Pinsifioitn actual size 


...to serve ’most every connector need! 


cal comactor, with any number o 


The basic reason why the Cole Connector succeeds where 
others fail lies in the unique ball and socket principle of 
these self-aligning contact pins. They are flexible, not 
rigid as in conventional connectors - therefore always 
function easily, dependably despite possible misalignment 
due to rough handling, high-shock or vibration. They re- 


quire far less pressure to open and close, are completely 
reliable under aircraft and guided missile environmental 
conditions. 


SPECIFY YOUR OWN CONNECTOR 

The chart below gives you the necessary data for spec 
tying custom Cole Connectors for your particular requir 


build a prototype at low cost for your approval. 



for tilt ttcw during rc-fnlry, and it cmild 
K pro^idcd nitli an emergency i>ara- 
cliiitc landing capability. 

Discussing the role of tlic final shige 
\ehiclc as an escape system in the esent 
of a launcliing accident. Staiilcv granted 
tliat it would take sasth' more cnergs 
to eject than nould be needed for a 
man in an ejextion se-jt. But lie pointed 
to the adiantage.s of having tlie crew 
remain at flight stations, read' for anv 
low-altitude emergency and with no 
|vre-CM'ape |)rep:uati(ms dem.inded. 

Ksca|)e could be effected by the crew. 
b\ command from tlic launcli crew or 
by aiifoniatie detection means in the 
•vpace vehicle itself. Selection of the 
thrust vector could be pre-programmed 
vvitliout interfering vvitli the reliability 
of tlic enetgv source for later use in 
niancuvering control. 

Stanley observed that an escape cap- 
sule could be designed which would be 
smaller than the final stage and thus 
offer less mass to be propelled from 
the launch site. lie said the problems 
of separation arc great, design com- 
picsitics formidable, and “it seems that 
for a given expenditure of energy and 
for a given standard of rcliabilitv’, it 
would be far more fruitful to make the 
final stage vehicle petfonn tlic entice 
escape function and to give it the 
capabilitv' of escape, even thougli it. 
itself, is battered and broken and no 
longer useful as a flying machine." 

space. Norman V. Peterson of Lock- 
heed Aircraft Corp. Missile Systems 
Division outlined a pattern of ap- 
proaches for tlic area between tlie eartli 
and the moon. He said interplanetary 
missions will dictate the use of vehicles 
with redundant systems. 

Kr.ifft Ehrickc of Convair-.-\stronau- 
tics also pointed out tlic need for 
stand-by svstems for long-term flights 
and said the logical answer is use of a 
secondary vehicle. 

Peterson pointed out that rescue mis- 
sions nil] be involved witli urgent 
emergenev conditions where sliort flight 
times "-ill be called for to avoid crew 
catastrophe. Retrieve missions involve 
less urgent conditions and permit Ion 
cnergv- flight paths for intercept and 
retrieval of crews or payloads. 

•Achievement of manned orliital 
capabilitv will permit construction of 
large satellite facilities in orbit and also 
provide the capabilitv' to maintain, re- 
pair and modify complex satellite de- 
vices. Peterson said. 

Greatest concentration of space traf- 
fic probablv will be in the close-orbit 
area. Peterson said: "Vehicle traffic, 
including surface-to-orbit, inter-orbital 
transfer, and recovery, "ill pose navi- 
gational problems. System failures dur- 
ing thrust maneuvers will pose escape 
and suniv-ai problems requiring im- 


plementation of rescue and retriev e em- 
ergency operations.’’ 

tire close-orbit area, Peterson suggests 
both grtmnd-h.iscd and satellite-based 
emergency veliiclcs. He concludes that 
safcllitc-b.ised resale and retrieve veliiele 
sv'.vtems permit more flexible operation 
Clian ground-based systems. 

Disaissing some of tlie problems of 
tliesc systems. Peterson said that de- 
termination of flic severitv of emer- 
genev conditions would be difficult and 
determining the orbital char.icleristies 
of malfunetioning veliieles might rc- 
cpiire satellite-based tracking svstems. 
Rotation of tire orbit plane and changes 


in orbit plane inclinations require large 
expenditures of propellant, and use of 
separate emergenev svstems in each 
orbit plane would be requited. 

Sliort time paths for inter-orbitiil 
transfer call for a large expenditure of 
propellant regardless of orbit or alti- 
tude. lie said. Minimum cnergv trans- 
fers reeiuiie longer transits, and thus the 
more Icisurclv rclrieie missions can 
easily be performed, even for a broad 
range of inter-orbital transfers. 

I’cteison said that, due to errors in 
dctcmiining target orbital diar.icter- 
isties. iiitcrcc|Jtor niid-cotirse and ter- 
minal guidance airrcctions will be 
requited. 
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Focalized Facilities 


FOR MAJOR WEAPONS SYSTEMS 
• RESEARCH • DEVELOPMENT • MANAGEMENT 



Providing a new systems approach that follows through 
from initial plan to final production, the Bendix Sys- 
tems Division serves ns the focal poinf for the twenty- 
five strategically located divisions that constitute the 
BendLx Aviation Corporation. The new building, de- 
signed for engineering and managing of major weapons 
systems, is adjacent to the Graduate Engineering 
School of the University of Michigan in Ann Arbor. 

This structure and its additions will accommodate a 
staff of 1,000 including engineers and scientists who 


will explore new concepts in communications, guidance 
and control, infrared, data processing, acrotlynamics 
and propulsion, radar, acoustics, and countermeasures. 

Weapons systems now being devclopetl by this 
Bendix division include air defense network improve- 
ments. global weather reconnaissance, special radar 
applications for detecting ballistic missiles and low- 
flying aircraft, underwater surveillance, mission and 
traffic control, and a supersonic aerial target system for 
testing operational capabilities of the latest weai>ons. 


Bendix Systems Division 

ANN ADSOP. MICHIGAN 
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Missile Lessons Have Ajiplication 
Po Space Aeroelasticity Problems 


I't. \\'ortli— .\lt)inii|Ii new probkiiis 
of aeroelasticity arc arishi 5 with the 
advent of space flight, manv of the 
basic tools and vicivpoints dcvclo|>cd 
to cope svith acrodynaiuic foacs will 
apply to this new environment. 

I'liis forecast vv-.is made bv a panel 
.11 the first Institute of the .Aeronautical 
Sciences national specialist meeting t>n 
dvnamics and aeroelasticity. 

\evv and different types of equip- 
ment. along wilb a new enviromnent, 
are involved in sp.vcc flight, and Millard 
\^. Barton of 'Ihompson-Raiuo-W'ool- 
dridge Corn, reminded the l.\S group 
that a mmibcr of interacting forces arc 
involved in the coinjilex vehicles. .All 
Ihese forces must be con.sidercd as a 
unit in dealing with the problems in- 

Spacc vehicles will encounter the 


aerodynamic forces vvliicli formtrh 
dominated acroelastic problems onlv 
liiicflv in aircraft flight paths. But the 
nature of the veliicles tbeniseives will 
create new problems. A'cry thin tank 
structirrcs vvliich lose pos.sihiv 90% of 
their weight as fuel burns are the basis 
of .1 vvliolc missile svstem. and this new 
type of structure involves new forces 
and flight coridition.s. 

Liquid-fueled missiles, vvliidi will 
serve both as weapons and bixssteis 
for spic'c vcliiclcs. are subject to shift- 
ing loads as their fuel burns. 'I'lius 
fieqiieiicics eliange. and all frequencies 
aurst be designed for because all will 
be excited during the flight regime. 
Solid fuels also present problems, in- 
cluding fuel overshoots. 

During the flight of a missile, aero- 
tlasticians must be concerned witli the 



Scientists Conduct Ablation Tests 


Cirapliitc-tnlic furnace is used for oblatimi tests of stnietmal plasties under ic-entry condi- 
titins at Wright .Air nevciopment Center hv Cornell .Vcionnulical lailHiratnrs scientists. 



PUMP 

PRIMERS 

hv 

.Arlluii- A. Mrliols 


"But, fl hero Ciiii If'e 
Put The Lube Pump?" 

t This is a problem that often arises 
after a drive, auxiliary power souice 
or ^ar box has been desip-ned. Fortu- 
nately, it's a problem that the Gerotor 
pump is uniquely qualified to solve. 
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U.S. NAVY selects 
CURTISS-WRIGHT 

POWER AND 
DEPENDABILITY 

for extended radar range 
on GRUMMAN 
WF-2 “Saucertops” 


Providing airlift and mobility for giant saucer-like 
radomes that give new and ionger range to carrier- 
borne radar, Grumman WF-2 “Tracers" are now in 
production for service on U. S. Navy Carriers. Like 
many other types of advanced Navy aircraft, these 
early warning "Tracers” rely on the tested and 
proved power of Curtiss-Wright engines. 

On these same carriers, Curtiss-Wright Turbojet 
engines power over forty percent of the first line 
operational fighters and attack bombers, Around 
the world, Curtiss-Wright power in its many forms 
is performing round-the-clock duty with the military 
services of the U. S. and NATO nations. 


WRI6HT AERONAUTICAL DIVISION 

GURTISS-WRIGHTb 


S4 


IRPORATION . WOOD-RIDGE.N.J, 


/ 
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with RELIABLE PESCO 
ROTARY INVERTERS 


Assured reliability — the key to success- 
ful missile and advanced aircraft flight. 
The compact package design of a per- 
manent magnet alternator with magnetic 
amplifier type of controls maintains a 
voltage and frequency output of ±1%. 
Output may be one, two, or three-phase, 
400 to 3200-cps a c. Inversion effi- 
ciency of more than 60%, Rugged con- 
struction. May be designed for any 
desired d-c input voltage range. Write 
for details. 



futew imohed in ciigiiK' vibrutioii, 
m.mcmcriiig and gust loads, scpanitinii 
loads and control movements. Liquid 
fuel sloshing is a problem with tlic 
control loop. 

I'Tanic '’ibration can cause troubles, 
and noise siiiration may be a problem 
nitli space \chiclcs- S’oisc vibration 
is a problem now with jet aircraft, 
but not with ballistic missiles because 
they arc espcndablc. But as rocket size 
increases, so docs noise and the fatigue 
problem that accompanies it. This 
could be an item of concern in a space 
schicle that is planned for a fairU' long, 
useful life. 

first sibration problem in missile 
dcsclopmciit was panel fliittei in the 
fins of tlic German V-2 at the World 
War II missile site at Pccnemunde, ac- 
cording to Phillip W. Zettler-Seidcl of 
.\tiny Ballistic Missile ,\|cncv. lie 
pointed out that this ptomcni disap- 
peared as fins dis.ippcarcd from missiles, 
but lit said that as missiles grow larger 
and their shells tliinncr. new problems 
develop, and p.inel flutter in missile 
bodies mas- become a serious problem 
in the future. 

Zcttler-Scidel also ohsenod that a 
feedback problem arises as missile size 
gnms and there is more interaetion of 
natur.il bending frequencs with control 

discussing the prohltms of sp.icc 
flight ill general, R. L. Biisplinglioff 
of .M.iss.iclnisctts Institute nf I'cch- 
milogi pointed out to .\vi.s i io\ Wi tk 
that there are a ininibcr of iiitcr.icting 
intenial foras in a vehicle sshicli flic 
acroelastieiaii must consider. These in- 
clude elastic and plastic forces, control 
and guidance forces, inertial forces ami 
ropiilsi'c forces. Tlico emironnicntal 
elds act on the i chicle cxteni.ilb. 

Until recently, acroduiamic forces 
sscre all the aeroclaslician h.id to he 
concerned with, but in space the fluid 
media forms just part of the cinimii- 
nicnt acting on a schicle. Other clc- 
iiieiits wliicli must lie reckoned with 
are nicteciric sliinvcrs. cosmic radiation, 
qrasitational forces and the electromag- 
hctic field. Soft X-tass, tlierm.il r.idia- 
tioii and magiietolivd'rmh mimics i.WV 
\l.iv 12, p. -ISi are further cmirmi- 
mental cmisideiatioiw. 

'I he group was svarned that it faced 
a new tspe of job uhicli called tor 
new appraiches, particidarh in pie- 
liiiiiiuri design. In trsing to take large- 
steps. ciigiiu’ers will lune to Ik- mgem 
mis and anticip.ite problems and deal 
with them, since thes e.ni no longer 
w-ait for problems to a|)peat and then 
take eorrcctiic action as in the past. 

Holt .\shles of MIT pre-dicted that 
the aeroelastic evpert would find him- 
self nun lug into the mainstream of 
aeroii.nitieai and s])jce technology eii- 
ginetnng. and he .said that work in 
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Cross-section of a headline 


Headlines were made the day a GPL auto-navi- 
gator guided a USAF B-47 into the jet stream over 
California, set her down only 3 hours and 47 minutes 
later in sight of the Atlantic! 

This dramatic use of GPL Doppler Navigation 
Systems is just one application of their basic function 
- precise point-to-point navigation — any time, an. 
where, any weather. The systems work without ground 
aid or celestial fixes, have proved themselves over 
many millions of operational miles. They offer mili- 
tary and civilian pilots continuous, accurate naviga-;- 
tion information, including velocity. 


RADAN* Navigation Systems, recently released 
for civilian use, are now available to everyone. They 
save precious time and fuel for the air lines, provide a 
priceless margin of safety for all. 


! f|li 

GENERAL PRECISION UBORATORY INCORPORATED. Pleasantville, H. Y. 


ENGINEERS -c 


fhe ocdiiun’ iindeigradiuitc cngincciing 
education. Aililey obsered that the 
fascination of space is bringing students 
in droses and that proper education 
lUUsT be provided for them. 

Recently dcsclopcd mcthod.s for 
flutter analysis of wing layouts wcrcalso 
discussed at the I.AS meeting. Nimicri- 
cal methods ins-olving the kernel func- 
tion liaie Irccn dci’cloped at MI'I' and 
lit National Aeronautics and Space Ad- 
ministration's Langlev Research Center, 
which make use of large digital com- 

method for flutter analysis of low 
•ispect ratio wings was described bv 
Pao-Tan Hsu of MIT. It is a numeri- 
cal inethod for solving an integral equa- 
tion involring prediction of aetody- 
iiamic loads, and Pao-Tait Ihu says it 
produces iniproscd results over mathe- 
matical solutions pres-iously used. He 
said tlic MIT method differs from other 
solutions in that optimum conditions 
are imposed on the solution. 

A somewhat different method for 
soiling the same equation was pre- 
sented by H. ]. Cunningham and D.S. 
Woolston of NASA Langley Tfesearch 
Center. This method, involving kernel 
function procedure, produces similar 
lesults but reportedly takes somewhat 
longer to run through the computer 
program. Both the MIT and NAS.A 
developed methods compare favorably 
with other theories and with experi- 
mental results, tlicy reported. 

A new method for using a rigid 
two-dimensional wing model for de- 
termining oscillatory pressures at vari- 
ous points on a wing resulting from a 
pubating downwash source at a fixed 
point was described by I-I. N. Abram- 
son of Southwest Research Institute. 
Wing model lias a blowing and sucking 
disturbance source at a fixed point, 
plus a pattern of pressure transducers 
on its surface. Tests were conducted 
in a subsonic wind tunnel. 

Use of a rigid mode! would be sim- 
pler than the more complex flexible 
method in experimental work. .Abram- 
son said tests showed the rigid model 
method feasible for subsonic work, and 
he said that it mav apply to supersonic 
and transonic flow. too. He acknowl 
edged that the method is in an eatly 
stage of study, but said that it defi- 
iiitelv warrants further deselopmcnt. 

Dvnamic model tests condiictctl on 
die Bell X-2 landing configuration were 
described bv J. N. Deutschman .and 
-Monroe Scfilessinger of Bell Aircraft 
Corp. ivlodel tests were perfnniuil 
when initial glide flight tests showed 
tlie X-2 had a ground yaw-roll coupling 
problem. 

Resulb of those tests are understood 
to have been used in development of 
tlie North American X-15 landing gear 
.\W Oct. 20. p. 26). 



Designed especially for High 
Strength— High Temperature 
and liquid oxygen and other cor- 
rosive applications, Cherry Air- 
craft Lockbolts* are now avail- 
able in austenitic A-2S6 Stainless 
Steel. 

Available for the aircraft in- 
dustry in a wdde range of diame- 
ters, grip lengths and head styles 
in A-286 . . . Cherry Lookboita 
are also produced in Alloy Steel 


and Aluminum. 

Cherry Lockbolts are struc- 

plicity and speed of installation 
with uniform high tensile 
preloads. 

Shop men like them. 

For information on Cherry 
Aircraft Lockbolts, write Town- 
send Company, Cherry Rivet 
Division. P.O. Box 2167-N. 
Santa Ana, California. 


CHERRY RIVET DIVISlOH 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA, 
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COBALT 60 AND THE MATADOR 

Thiokol Chemical Corporation, Utah Division, chose Nuclear Systems' 
Model 1060 Multitron with a 1,000 curie cobalt 60 source for routine 
radiography of the Matador engine. The radiographs obtained provide 
non-destructive testing information which has greatly increased the 
reliability of the rocket. This unit, along with several others, has been 
used continuously by Thiokol for the inspection of solid propellants 
for over a year. 

Nuclear Systems offers the most complete line of gamma radiog- 
raphy equipment for this and many other applications. 

Call our nearest sales office collect for more information. 


PHILADELPHIA • CHICAGO • SAN FRANCISCO 
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AcToict-Ceneral Coip. technicians Install ptimer cord on 
second slap; of NASA-USAF lunar pro!*- TIncioicss of 
skin ssus increased to carr\ nciglit of the third and fourth 
stages, and control section. 

Lunar Probe Second 
Stage Readied for 
Florida Launching 



Second stage of lunar probe [above) is checked out bs‘ tech- 
nician. Top end of stage catties control system dci-clopcd 
h\ Sp:icc 'I'echnologs Laboratories, sshich had ovcr-ali 
charge of technical direction. 


launching vehicle is hoisted into scrsicc timer (rightl from 
a trailer. This stage iiicoiporatcs Vcrojct-Gcneral Af-10 
engine using imsviiimetrical diinctlisl liidroyiiic ami nhitc 
fnniing nitric acid 



Lunar probe second stage undergoes tests at Cape Canas'cral, Fla. Stage 
uses hspcigolic fuels, requiring no separate ignition ss'stciu; solid pro|iel- 
lant heat generator augments helium pressuriration ssstem. Stage ueighs 
more than 4,0011 lb. and develops about ~.!0fl Ih. thrust. 






IS'QUALlFIED^FOR^ET AIRLINERS 


Successful dynamomelerqual* 
iflcatton tesK in occordance 
wilh Tire and Rim Associolion 
new tire stondords. Simulated 
200 mph loadings ot specified 
lood, roll distance and decel- 
eration. 


Seven years of engineering, development and test- 
ing by Thompson is now culminated by cjuaiification 
of Jet-Tred for commercial operations. The qualifi- 
cation test established conclusively that the most 
stringent requirements set up to measure perform- 
ance of any tire, new or retreaded, can be met by 
Jet-Tred. In fact, the expected performance of 
Jet-Tred indicated by our lengthy test program even 
exceeds the standards established for the qualifica- 
tion test. Although CAA requirements may vary 
somewhat from plane to plane, it is now clearly 


evident that Jet-T ted will meet or exceed the stand- 
ards for any jet airliner regardlessofspeeds.weights 
or specific operating conditions. On that assurance, 
any airline can, with complete confidence, establish 
immediate and long-range procurement plans based 
on using Thompson Jet-T red. There may be certain 
technical data you want on weights, inflation pres- 
sures, tread wear, number of retreads per casing and 
other factors on which to base your planning. 
Thompson will be pleased to advise and work with 
you directly through a Thompson sales engineer or 
by correspondence. 


ConKnuous laboratory testing measured Jef-Trerf for min- On Boeing 707 prototype jet oirliner, Jet-Tred Performed excellently on Commercial fet airliners to be equipped with Jet-Tred. 

imum heot build-up; confirmed adhesion to 'oil applicable proved thoroughly dependable in over a year military jets since 1951. 

makes ef casings ond excellent resistance to heql, tear and of continuous service, 

abrasion. 



PROPELLANT HAZARD cvjliiation facility at Navy Air Rocket Test Station, Lake Denmark, N. J-. is on hill in background ileit photo). 
Static thmst stands arc in foreground. Main test area, in center of photo, consists of variable attitude 100,000 lb. thmst static firing stand, 
two single solid test cells and t«o dual liquid engine stands. Nitrogen cascade room (right photo) at Navy Ait Rocket Test Station is set up 
to supply high pressure gas for static firings of targe liquid propellant engines on a 330,000 lb. thrust test stand. 



Navy Expands Role for Liquid Propellants 


By Michael Yafice 

Lake Denmark. N. Contrary to in- 
dications, the Nasv is not committing 
itself to solid propellant rockets for ship- 
board use. Instead, Navy men are now 
learning to lire with and sohe the prob- 
lems of b.indling liquid propellants 
aboiird ship in preparation for Inc nest 
gciiemtion of Navv missiles and airciaft- 
Most likely candidates for liquid en- 
gines are air-to-air and air-to-siirface 


missiles, high perforaiance jet fighters 
(as a supplementary power source) and 
target drones. More specifically, it is 
known that liquid engines arc under 
consideration for Chance Vmight l’’SU-3 
(AW June 9. p. 21), North .American 
A3J an K/-1K, and (.AW Mar. 10. p. 
2-t. Mav 26. p. 50), Raytheon Sparrow 
111 and Martin Bullpup. Two other 
likclv prospects arc the Eagle (,A\A' 
Oct. 13, p, 23) and the successor to the 
Bullpup. 


SEVEN Mach dianinnds in rocket engine exhaust arc an indication of the liigk (Ksformance 
jmtcntial of the liquid |>ropcllant engine being static-fired at Naxy Air Rocket l est Sbalion, 


At present, solid propellants seem to 
monopolize the Nayy's missile arsenal. 
But for superior performance, liquid 
|3ropcllants are essential. 

Solid propellant manufacturers h.isc 
been talking for some time about 
matching the specific impulse of liquids. 
But Cmdr. Robert L. Border, chief en- 
gineering officer at the Nayy .Air Rocket 
Test Station here, doesn’t beliexe they 
ssill c.itch ii|3 with the liquids. Most 
important, solid propellant grains, de- 
spite all efforts to date, remain sensitise 
to temperature changes, ,i critical factor, 
particularly in the performance of air- 
to-air missiles. 

Program Responsibility 

To offset these drasybacks, the Na\y 
is turning to liquid propellant rocket 
engines for a number of missiles now 
under dc' elopmcnt. In-scn ice responsi- 
bility for this burgeoning program rests 
largely with the Navy .Air Rocket Test 
Station, located on the site of the old 
Na\-al Ammunition Dejjot at Lake Den- 
mark in northern New Jersey. 

Tun years ago. the Na\-y decided to 
divorce its solid and liquid propellant 
rocket engine work, gix iiig responsibility 
for tlic former to Bureau of Ordnance 
and for the latter, to Bureau of .Aeronau- 
tics. Bn.Aet. in turn, has ditided its 
responsibility for rocket work between 
Naval .Air Niissile Test Center at Pi. 
Mugii. Calif., flight test and exaluation, 
and N.ARTS, .static testing and dexelop- 

One of the most important programs 
now underway here involves prepack- 
aged liquid rocket engines. If liquid 
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HEW CHALIENGER 


For 


shorNfO'tnediwm routes 

Ahead in Economy 
Ahead in Productivity 


ol 0 Family of Greatt 


. -T. are addilional reduciions in air.,_.„. 

maintenance costs because of the more b.isic reliability of turbine engines and a 
minimum of vibration. This makes the "540" more economical than the "edO'’ 
over any stage length. 

Graph belou shows the very deliniie superiority in aircraft productivity of the 
Canadair ''540'' oxer the "440", which Is as much as 31% at their optimum ranges. 
This indic.xtes that for equal annual uiiliraiion the "540" could produce 34' more 
ton miles; or equivalently, the Canadair "540” fleet size required to do the same 
Job could be reduced by 34<;(, with a consequent saving in capital investment. 



W THE WRI&BT FL7EB TO THE RHEEM SD-2 SURVEILLANCE DRONE 

50 Years of U. S. Army Signal Corps Progress in Combat Surveillance 


On December 23, 1907, 
Brigadier General James 
Allen signed Army Signal 
Corps Specification No. 486 
and made history. It was 
the first specification by 
the U.S. Government for "a 
heavier-than-air flying 
machine with no gas bag.” 
On February 8, 1908, the 
Army Signal Corps ac- 
cepted Wilbur and Orville 
Wright's bid to provide a 
machine to meet this “fan- 
tastic specification,” as it 
was heralded in the press 
of that day. 

Provisions of the speci- 
fication included; “2. It is desirable that the flying 
machine should be designed so that it may be quickly 
and easily assembled and taken apart and packed for 
transportation in army wagons. ..4. The flying 
machine should be designed to have speed of at least 
forty miles per hour in still air... 8. The starting 
device must be simple and transportable. It should 
also land in a field without requiring a specially pre- 
pared spot and without damaging its structure . . . 
10. It should be sufficiently simple in its construction 
and operation to permit an intelligent man to become 
pi-oficient in its use within a reasonable length of 

It was intended that the Wright Flyer be used for 
military surveillance, but, although it had to meet 
tough Ai-my standards of reliability, its performance 
was seriously limited. Carrying a pilot and observer, 
the old flyer could only be expected to labor danger- 
ously over enemy positions in broad daylight. 

TODAY COMBAT SURVEILLANCE 
DEMANDS DRAMATIC NEW PERFORMANCE 
WITH NO LESSENING OF RELIABILITY 
Now, 50 years later, the Defense and Technical 
ProductsDivision of Rheem Manufacturing Company 
has developed the SD-2 Drone to meet the very latest 
Army Signal Corps specification for a sui-veillance 
ail-craft. The new Rheem SD-2 is an unmanned, high- 




Flycr, the pilotless SD-2 substitutes electron! 
photogrammetry for pilot and observer ... b 
must face up to the same rugged Anny requii-' 
for tield raliubiiUy. 

Like the Wright Flyer, the Rheem SD-2 c 
quickly and easily assembled and taken apa 
packed for transportation ...” ( Ii 
trains, or Flying Boxcars.) “The starting d 
"simple and transportable." In the field, i 
M-2H truck transports four fully a; 
and a zero-length launcher on an M-105; 
provides the completely portable launching c 
And, for “landing in a field without requiring 
specially prepared spot and without damaging i 
structure,” the SD-2 is provided with a reliable pan 
chute recovery system. 

Proving its ability to meet the Army’s a 
standard of “simplicity in construction and 
ation,” the Rheem SD-2 is presently bein 
through its paces at the Army Electronics I 
Ground, Fort Huachuca, Arizona. After passing 
rigorous Army flight tests, the SD-2 will take its place 
ill the field as another reliable combat system 
contributing to the superiority of U.S. ground forces 
everyivhere. 

If you ivould like to have o 7" x 12" reproduction of 
"Signal Corps Specification, No. US6" suitable for 
framing, Kiite Dept. A W-i07-l. 







RHEEM MANUFACTURING COMPANY 

Defense and Technical Products Division 

11711 leoudruS avenue, duivney, California 
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OuDllly Producr of 


From General Motors —Temperatures Made to 
Order! Harrison Cools Engine Oil for New 
Douglas C-133A Transport! 

lu"li<rn[)uoily liaiiliii^ is a t'inrii for (his giant ui itic nkv ! It's rlic 
Air l‘'urcc'8 fabulous nc>v (lying frciglilrr . . . tlip Douglas C-133 Powered 
by four miglily liirbuprop engine-, the Imge Cargoinusler ranges 3300 naulieal 
miles with a dOJIOO-pound IohiI ... up to 1400 miles with a ‘).>,000.(M>unil loud. 
Hut beat's no |irol)leiii s\ith Harrison on ibe job. linggeil, reliable Ilarri.-oii r»il 
coolers get fir.-l call from Douglas . . . ju-l as ibey ilo from many oilier makers 
of Xineriea's mo.st modern aireraft. Tbev're another product of Harrison's 
ne\er-ciiding searcli to eont)uer excessive beat under any (lying conditions. 

If you have a teiu|ieralure eoiilrol problem, look to llarri.-on for the answer! 


UtJAlUUSOJV I 

V AIRCPAFT, AUTOMOTIVE, MARINE AND INDUSTRIAl HEAT EXCHANCEIiS [ 


HARRISON RADIATOR DIVISION. GENERAL MOTORS CORPORATION. LOCKPORT, NEW YORK 


Extreme 

Temperature 

Eiastomers 



TANK AND SPHERE (left) piovide, levpectively. high ptcstuic aiiiiiionia and high pies- 
snre water for static firings at Navv .Vir Rocket Test Slatinii. .Mtitude cnviraiiineiit chain* 
hers (right) are used bv Navi* scientists to simulate the low temperatmes of the upper air. 
The chambers are located in a building furmcriv used for storage of aninuiuitinn. 


rockets arc to TcpUce solids, particularly 
111 air kuiiicbed missiles, tlici svill hai c 
to achieve the same in.stant rc-adiness as 
the solid.!. .\nd. if llicv arc to be used 
•ihoard ships, thev siiould rccuiirc niiui- 
iiium propellant handling and ground 
Mi|)|)ort equipment. 

•U a small sacrifice in specific im- 
pulse coiiip.ired to the higher per- 
formance cryogenic-fuel engine, the 
prcpickaged liquid poiverplant. fueled at 
the factors, acliieves both objectiics 
while retaining most of the desirable 
cliiiracteristics usually associated witli 
liquid rocket engines. 

.attracted In these adsaiitages. Nasy 
Bii.Acr lias been actisely pushing the 
dcielopmcnt of prcp,ickagcd units in 
cnnjnnctioii with Reaction Motors Di- 
sision of Thiokol Cliemica) Corp. Re- 
action Motors lias dcscinped a family 
of |)repack.igcd liquid |)imct|)lants 
which it calls the Guardian. K.ich en- 
gine is an iulegral emit wliicli iiK'liKics 
propellant tankage, thrust cliainher and 
ill other coniponeiits ncccsviry for op- 

Guardian I 

Bri.-\er lia.s .iwarded Reaction Motors 
.1 eontract for the production of 
Guardian I. a small engine iif S,l)00-1b 
Ihriisl destined to replace the .solid pro- 
pellant unit in the Sparrow MI. and a 
contract for the dcselopment of the 
Cnatdiaii II. a slightly kitger engine ot 
I U, 000-lb. thrust cxpecicd to tcplaec the 
solid propellant motor in tlie Bullpnp. 

Until recentls. tlic ))re|>.itkjged liquid 
powerplants looked as tliongh they were 
going to be stopped by a sire iiatriet 
from ino'ing into the medium and large 
thrust range. But Re-action Motors dis- 
clo.scd that it liad developed and fired 
I prepackaged puwerplant of 50.000-lb. 
Ihnist (.AW Nov. 10, p. 55). Successful 


firing uf this motor is considered a sig- 
nificant dewelopincnt tlial tlieoretically 
paves the wav to prepackaged liquid en- 
gines of unlimited si/c. 

N.AR'l S' role in this project is as a 
field ngcncs and coimiltaiit to Bu.Act. 
It is running evaluation and qiuiilfic.i- 
fion tests on the Gnardian I, which in 
N’iisv parlance is the Sparrosv III liquid 
rocket eu|iiie \LR4-f-RM-2. N.ARTS 
will prohahh do the same on Guardian 
11. and ssill write the specifications for 
all prepackaged liquid engines developed 
for Bn. Act. 

N.ARTS scientists are also actively 
engaged in the research and deselop- 
inent of super-|X‘tfotmancc rocket en- 
gines for aircr.ift and missile applica- 
tions. In addition, they ate screening a 
mnnber of new nionopropcllants. fuels 
and oxidizers. -\t present, flics arc p.ir- 
tieiilarly interc-sled in high cnergv fuels 
and halogen type oxidizers. 

.•\hs-avs an important consideration 
with Nai V missiles is the matter of ship- 
baird propellant handling. Giiircntlv, 
X.AR'I S is completing construction of 
•I propellant hazard esaliiation facility. 
Here. Nass hopes to dctenniiie first of 
all the feiisihilits-i.c.. the difficulties 
.ind ha/,irds-of li.indling different fuels 
and oxidizers .ilnxml «hip. l,.iter. it will 
he used to oaUuite the haz.irds imohed 
in handling full se.de missiles or pto- 
peil.iiit tankage- 
Technical Projects 

.Among the other projeels tliat make 
up the ciitrent technical workloild at 
N.AR'I'S ate tlie following; 

• Research and development on sariahle 
thrust liquid roeket engines. N.AR'I'S 
scientists base deieloped a technique 
for proiiding liquid rocket engines with 
a 20-to-I throttling capability. 

• Investigation of new techniques for 


Tteo ISetv Fuel Resistant 
Silicone Rubbers 


with the ai 

... e rubbers . . . Union Carbide’s cyan- 
osilicone rubber and General Electric's 
nitrile silicone rubber. For the purposes 
of the designer, these materials are the 
ne; namely, fuel mUlant silicone 
rubber. Neither is available presently. 


n 1959. 

ITfiux Are The Properties? 

It should be emphasized that these 
rubbers are an entirely new family of 
polymers which can be adjusted molcc- 
ularly to provide varying degrees of 
fuel resistance. What specific properties 
(hey will offer when initially available, 
we cannot say ai this writing. Based on 
general discussions released by CE and 
" ' n Carbide, however, this is what 


;e under 300'F equal to 
that of fluorosiiicone rubber. 

Above 30Q-F lo 500'F. superior 
mechanical properties and better fuel 
resistance than provided by presently 
available Huorosil leone and fluorocarbon 
rubbers. 

Mechanical properties in the range 
of presently available general silicone 
rubbers. Also, a range of duromccers. 

Extreme low temperalure flexibility 
( — lOO'F or lower) not now available 
in any fuel resistant rubber. 

No toxic fumes or decomposition 
products at elevated temperatures. 

Raw material cost less than either 
fluorosiiicone rubber or fluorocarbon 




n these rubbers will 


.....esting same lo The Connecticut 
Hard Rubber Co., 407 East Sl„ New 
Haven 9, Conn. 

CONNECTICUT 
HARD RUBBER 


CONNECTICUT 
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The A.W. 67 1 Airbus, a valiant of the A.W. 
Argosy freightercoach.wiJl be able to operate 
over stage lengths of about SOO miles at a 
direct coat of under 2d. a seat mile. This 
should greatly ease the economics of opera- 
ting on ultra-short routes — the routes on 
which, at present, most operators find it 
difQcult to make any profit at all. 

A double decker caiTying 126 passengers — 
30 upstaii-s 96 down — the Ai-mstrong 
Whitworth Aii-bus heralds an era when 
short-distance air services may run like 
coaches and trains — regularly every hour. 
The Airbus has the same basic fuselage as the 
A.W. 670 Air Pen-y which cames 6 cai-s on 
the lower deck and 30 passengers above. 
Operators whose car feivy traffic is purely 
seasonal will find it easy to convert Air 
PeiTy to Airbus and vice vei'sa. The spacious 
hold of this aircraft can, of course, be used 
for general freighting. 

These two valiants illustrate the care which 
Armstrong Whitworth, in planning the A.W. 
Argosy series, have 
taken to offer operators 
maximum flexibility. 


SirW.G. Armstrong Whitworth Aircraft Ltd. 
Baginton. Ooventi-y, England 


Turbo-prop comfort 

at 2d. a mile — 

and carry your car, sir! 


E SHOKTEST ROUTES PAY WITH THE A.W. AIRBUS/AIR FERRY 


MAKE TH: 


the coiisttuction of liglitwviglil tocket 

• Evaluation and qiialificaKon testing of 
Sidewinder motor and gas geiier.itor. 

• Dcs’elopmeiit of a licat tian.sfcr rnte 
iinalog computer. 

• ConsultaHon witli Eulton Irgoii Cotp. 

• Investigation of the detonation of 
livdrogen pcroxidc-JP-S mixtures- 

• Dcselopmcnt of procurement criteria 
for hvdrogen peroxide. 

• Experimentation in high pressure 
of engines using hvdrogen peroxide- 
fP-5. 

• Investigation of ceramic liners for 
'•liort duration rocket engines. 

Officially, N.\RTS’ mission is to 
conduct tests and evaluation of rocket 
engines, their components and propel- 

In rcalitr. the work here ranges 
nidclv oecr tlie liquid propellairt rocket 
engine field, from comparatively basic 
research in liigli energy propdlaiits to 
the manuf.icturc of a test rocket engine. 
The station. Iiowever. is definitely not u 
mannfactnting center and stops short of 
making even senice prototype engines. 
\or does it get into pure reseatcli. Un- 
like the Naval Ordnance 'I’e’st Station at 
Cliina Lake, Calif.. X.\RTS has no 
funds set aside for independent rist-.itch 
and so carries out work only on assign- 
ment from Bn.\cr or in support of some 
Bn.'kcr program. 

lire, mo.st important gronp .it 
N'.'kR rS is tlic Enginttriiig Department 
which carries out the technical tasks 
issigncd to tlie stafiim. The other de- 
partments serve mainly to support this 
group. 

The Engineering Department, which 
is under the direction of Cimir. Bonier, 
a graduate engineer, consists of a tocket 
engine division, a propellant division, an 
engineer services divisimv and a project 
group. In addition to Cmdr. Bordet 
and another Navy engineering officer, 
il is staffetl hv 25 civilian engineers and 
che'iiiists and aljont s-I non-professionai 
civilian technicians. 

Total nnniber of civilian personnel 
,it N.^RI'S, including Engineering Dc- 
partment employes, is 254. Total mili- 
tars complement is 86. 

Coiiimandiiig officer of die Naval ,\ir 
Rocket 'lest Station is Capl. John f. 
Baromivvski. 

In addition to the old ammnmtion 
storage bnildings N.kR'IS inherited 
from its predecessor, the Naval .\m- 
miinitioii Depot, the physical facilities 
of titc station consist of two dual (4) 
liquid rocket engine test cells rated at 

10.000- lb- trust; tvso sulid engine lest 
cells which upon conversion will be 
capable of Itandling liquid tocket en- 
gines of 50,000 and 55,000-lb. timist; 

100.000- lb. thrust stand eonstriicted 
i.riginallv to test the OO.OOO-lb. thrust 


RADOP^ 

SCORES WITH RCAF 




Del Mar Engineering Laboratories 
Radop Weapon! Training SyUemi 
are used extensively in the training of Royal Canadian Air Force pilots. 
By firing rockets and missiles at inexpensive Radop Tow Tatgets and 
by using Radop Scorers to measure miss-distances in three-dimensions, 
the RCAF saves Canadian taxpayers millions of dollars and introduces 
a higher degree of realiim into training than is possible with other more 
costly systems- 

RADOP SYSTEM COMPONENTS 

1. RADOP TOW REEL — First to reel a target out in excess of seieii miles 
. . . and in less time than required for the tow plane to reach its firing range. 

2, RADOP LAUNCHER — First launcher used to eject, tow, and recover 
targets in fl'ghr. 

3. RADOP TARGET — First light- 
weight target to contain a special ra- 
dar reflector capable of being picked 
up on GCI radars at slant ranges 
up to 65 miles. Targets also avail- 
able with flares for missile exercises. 

•J. RADOP SCORER ~ First unit to 
utilize motion picture and radar tech- 
niques to provide a positive measure- 
ment of miss-distances during rocket 
firing runs. 



inforn. 


1 on Del Mar 
Radop Systems, write for Data File 
AW-5}8-I; 
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Ijoiistcr (ksignccl for tlic N-.nr's old 
uimjct Rigid missile. 

Consersion of this test stiiiul is schicl- 
iilcd for completion in iinotliiT six 
mniitlis and will give N.\RTS the ea- 
|wbilit\' for firing regular liquid rocket 
ingines in almost any altitude from 
horizontal to near vertical. There is also 
.1 ssO.OflO lb. thrust stand for liquid 
engiiscs that Reaction Motors is now 
using for its X-15 engine program. 

Other N.ARTS’ facilities include .1 
components test kiboratory for firing 
auxiliars pmver niiit.s. the aforemen- 
tioned propellant haz:ird oahiation 
facilitv, chemical laborators, altitude 
environment chambers and a comp.ira- 
tjvedv modern administration office 

Engineering Department 

Station's real property has a replace- 
ment value of S16.d00.000 and equip- 
ment, a replacement value of S2.000.- 
(100- 

In the next two to three veats, 
N.ARTS expects to spend about S4 mil- 
lion on improvements for its engineer- 
ing test facilities. On an average, Cindr. 
Border e'stiniatcs, NARTS spends ap- 
proximately S78.000-S85.000 a year for 
equipment. But this figure is expected 
to increase as the first liquid rocket en- 
gines move out of the development pro- 
gram and into operational Navy missiles 
and aircraft. 

NARTS actually signs no exnitracts. 
This is done by Bn.Aer. For purchases 
in support of its own activities, it does 
have a general exinipment fund which 
it is free to spend on small items. But 
all major piircha.ses must be funded spe- 
cificallv- by the Navy. Construction of 
large test facilities is handled under the 
sliote station development program. 
N.ARTS is presently planning its pro- 
gram for fiscal 1961 funds. 

New Programs 

-As f.ir as new ideas or programs go, 
this is also handled by BuAer. Industry 
may consult with NART'S. but poten- 
tial contractors must go to Bii.Act to sell 
their new missile items and ideas- Simi- 
larly, those who arc already government 
contractors mav maintain inform.il lia- 
son vvitli N.\RT S. and vice versa, hut 
again, ah formal liaison must take pl.vcc 
It the Bu.Vcr level. 

As NAR'I'S itself views its role in the 
Navv’s growing missile program, it con- 
siders its greatest contribution to be as 
a technical information source and as in 
advisor to BiuAer. Next, in order of im- 
portance. would come its propellant 
hazard investigations, support work it 
carries out for Bu.Aer contractors, and 
its research and development on new 
propellants. The super-pcrforniaiicc 
rocket engine program, which is tied in 
with its support vvork, will be very im- 


portant ill the future, savs a N.ARTS' 
spokesiniio. But the monopropellanf 
work could acluallv provide the most 
iiiiportant product to come out of 
N.AR'IS. 

.Another and somcvviiat unusual fnne- 
don tliat N.\RTS ciirrentlv fulfills is 
tliat of a training center for Navy mis- 
sile ineii. Navy assigns personnel to 
serve in the Kngiiicering Oepartment 
fur the purpose of obtaining expetience 
in the hundhng. servicing and o)XTation 
Ilf liquid rocket engines and their com- 

This is a function that is sure to grow 
in iin|)Orlanee as the first liquid-)>ovvcred 
missiles become operational in tlie fleet. 


Engines lose as much as 50 hours of 
their potential operating life — while 
'awaiting in storage. Rust, the de- 
structive enemy of polished steel 
surfaces eats away honed finishes, 
makes pits, builds up new sources 
of friction. 

In spite of plastic bags, preservation 
paper and preliminary oil sprays, 
trapped moisture still causes inter- 
nal rust. Under normal shop condi- 
tions, moisture enters with the air 
used to spray preservative oil. The 
moisture proof plastic container 
traps it as an invisible surface film, 
Airwork researched the corrosion 
problem. No air drying system is 


Sleam Oa ens Bake 
Solid Propellants 

Stiumlmited inclu.vtri.il oveni are em- 
pliivcd to liake polysiilfide pulymer solid 
propellimtv at ihinkol Chemical Corp.'v 
Marvhall, Tex., rocket engine facilitv. 

Process involves first spraying a thin 
coating on the easing and allowing it to 
cure. Core is then inserted in the rocket 
easing and the main charge is poured 
around it. Solid engine is cured in the 
oven at lOOf to 200F' to a black mb- 
lien’ solid. Cote is then removed. 

Ovens art built bv Despatch Oven 
Co.. Minneapolis, Minn. 


100% safe, so they developed a sys- 
tem of their own. Hot oil (above 
220° F.) is sprayed by hydraulic 
pressure alone. The moisture film on 
the metal evaporates instantly when 
the hot oil hits the Airwork over- 
hauled engine. They even designed 
a special nozzle to make sure the 
cylinder walls are thoroughly coated. 
Now, there's no moisture left to start 

This is one more example of Air- 
work thoroughness ... of attention 
to the small details that make sure 
you get the best possible service 
from your engine. In the long run, 
you always save more with an 
Airwork overhauled engine. 


Millville, New Jersey 


BFANcnes M: 

NEWARK • MIAMI • AH 
ClEVELAND 
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Bomg 707'i 99 Minima an Irxfili-flaKi uilA PLEXIGL-IS. OuUr and miidlt panili an madr efilnlihei FlexKLAS SS. 


Where there’s 


Progress, there's 


Plexiglas” 


KfTTCLAS u a IrademarA, Rfg. V.S. Pat. 0^. and in principal conntrin in 
the Wutcm Hmisphen. 



CltemicaU for Induolry 

ROHM C HAAS 

COMPANY 

WUHINGTON SOUHtE. NIIIAOEIPHIA S, P*. 


Ptaitics, Ltd., 130 Qrmj East, 



BOTTOM half Heft) of missile data recovery capsule lioitses tape iccorde: in bottom, 
battm* ^uck m foreground, junction box in background, dve markers itno boxes at left), 
and a SOF.\R bomb (cylinder in center). Radio beacon is being scrcued onto antenna. 


Recoverable DataCapsuleDesigned 
For Thor and Atlas Test Missiles 


Philadelphia. P;i.-U- S. .\ir I'orcc 
iiiiw can obtain a pcriiiancnt ruenrd of 
I lior and Atlas intercontinental Isiii- 
tistic missile in-flight dabi needed for 
the nose cone dc'dopnicnl program 
rlitongli use of small, buoyant data- 
reemetx' capsules. 

.\\ionie equipment contained in Ihc 
capsules corers g.ips in teleinctercd in- 
foniiation during tlie missile’s re-entry 
phase, and also ensures against clnmce 
radio interference duriiiE the flight. 
Capsules arc located in tfie nose cone 
,md arc ejected at a predetermined |)oint 
prior to cone impact. (A\\' Nov. 17, 
p. ’7). 

'I'he capsule, descloped by General 
Klectric Co., carries a small magnetic 
tape recorder th.il receiscs and stores, 
during its recording periods, all encoded 
flight data telemetered from the nose 
cone during flight 'I'he data includes 


readings on tcinperatiue, pressure, 
stress, acceleration and dcccleralion. 

Ill addition to guarding against a 
eliance iutemiption of flic usual data 
telemetering, the capsule obviates the 
necessity for recovering the nose cimc. 

The capsule is an IS-in. sphere made 
of urethane foam pla.stic and fabticated 
as tsvo liollmv liemisplierts. Into svliat 
tsecomes tire hottoni half goes the tape 
recorder, a junction bos. battery pack, 
dve marker and a sound fixing and 
r.inging bimih as ivell Iso far) as the 
eouuector uliicli feeds information 
from the nose cone sen.sors to the tape 
recorder, 

Ihtte also is an opening in the 
bottom hemisphere for exposure of a 
salt stater switcli. Tire top half of fire 
capsiilt contains a radio Iscacou. its 
antenna, and four ground planes for tire 
beacon svliieli arc piisbcd rlitoiiglt rise 



Making high-precision corns of oil types 
is our specially. For the past decade, 
Eonic coins have been supplied to 
industry for use in control mechanisms, 
computers, fuel controls, special ma- 
chinery, etc., especiolly where extremely 
close toleronces are imperotive. Many 
of these hove limits of ,000100’. . 
Speciol mochines developed by Eonic 
engineers ochieve this high precision 
without the cost penalty unovoidable 
using conventionol methods, 
Organizotionol flexibility assures fosi 
delivery of a single experimental unit 
or a production lot, 

If you require face, cylindrical or 3* 
dimensionol corns in ony qoontity, let 
us quote your requirements or coll col- 
lect for further information. 

EONIC ^nc. 

4S4 E. HOLirWOOD • DETROIT 3. MICH. 

Rhone TSVinbrook 3-6100 
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Supersonic XQ-4 target; another 
advancement in a 20-year recorti 
of drone design and production 
for all of the U-S. Armed Forces. 



Daticogiveskillassurance, spares 
2 aATV ' jj man-hours in speeding 

O pre-mission checkout of 

proven U.S. missile systems 



NEW NORTHROP FIGHTER BREAKS COST BARRIER! 

N-156F WILL DELIVER MACH 2 DEFENSE AT LIHLE MORE THAN 
HALF THE COST OF FIGHTERS WITH COMPARABLE PERFORMANCE! 


^ The new N-156F counterair fighter, now being built at 

^ y WfW 'v' ^ Hawthorne, Calif., is proof of Northrop Aircraft's ability 
to create higher quality weapon systems at lower cost. 

A/A"T' This and other Northrop contributions to national and inter- 
national defense are products of the Company's cost-minded management 
team and of Northrop-developed, years-ahead prodticlion techniques. 


NORTHROP 
AIRCRAFT,! 

Beverly Hills. Cali 




ROLLS-ROYCE DEVELOPMENTS 


1,000 HOUR 

INITIAL OVERHAUL LIFE FOR AVON RA.29 


The Air Registration Board of Great Britain has 
approved an initial life of 1,000 hours between 
overhauls for the Avon RA.29 turbo jet of 
10,500 lb. thrust. This follows extensive engine 
proving flights in de Havilland Comet 2E aircraft, 
during which engines were examined after lives 
of 250, 500, 750 and 1,000 hours. 


— another technical advance in 

ROLLS-ROYCE 

GAS TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES ■ MOTOR CARS ■ SIESEl AND GASOUNE ENGINES - ROCKET MOTORS •NUCLEARPROPUISIOK 
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.slid! for ciinract with tla sc-.i wiitcr. 

When .ill the components ate in 
place, the heinisplieres arc filled nith 
more urethane foam which hardens 
around the cqiiipinent. prmiding .1 
strong cusliion against the -40,0000 dc- 
cclct.itiriii force the sphere is subjected 
to when it hits the sealer. IIk' hemis- 
pheres arc then sealed together with 
additional plastic and encased in a shell 
of ablatise material. 

The sphere is then placed in a basket- 
like container together with a Jet- 
.^ssistc•d Takeoff (JATO) unit and held 
there with releasable metal straps. 'Ihe 
basket is installed in the nose eonc 
nith the sphere to the tear. 

--U the selected time, the J.-kTO unit 
fires, ejecting the splrcre from the nose 

The ahlati'c shell shatters upon im- 
pact svith the n-ater and the hiiovant 
plastic capsule hobs free. Shark re- 
pellent is mixed nith the dye marker- 

In recent tests, according to Maj. Gen 
Bernard .\. Schrieser. tsso Thor cap- 
sules, ejected a fens thousand fet-t aboi e 
the surface of the ocean, base heen 
siicce.ssfullv recoscre'd. One .\tlas cap- 
sule floated for more than tno months 
until found bv fi.shennen who thought 
it was .1 Sputnik. Its magnetic tape. 
General Electric says, was still iiituct 
and in scientifically useful condition. 


Certificates of 
Necessity 

Tlic Office of Defense Mobilization 
has awarded the Newport News Ship- 
building .ind Dry Dock Co. a ccrtific.ite 
of nceessih- for accelerated tax amortisa- 
tion in the amount of 59(10,000 with 
50% of the amount allowed at tlic 
r.ipid rate. The certificate is for facili- 
ties to construct a nncleat-imwered .lir- 
craft carrict. Other certificates awarded 



Ui^veloTm'..nt and TiwrlifHCtiirr of .lirrrnft 
imns, ttan.fisn cerOHetl wllh nl|..wea. 

I>«itv«r IHviNl.m, Tlic Marlin ro,, Denver, 
(“olo.. re>.'iirrli. ilcvciopiurnt nnil irsIlnK nt 


ift iiroiluclirm r.r mlllinry ii 


PIONEERING IS OUR BUSINESS 


Pioneer in ihc field of air-borne cryogenic systems, Pioneer- 
Central offers a compleic line of liquid gas converters, 
valving, and capaciiance gaging for artificial atmosphere 
equipment and companment cooling and pres 


ALTITUDE SURVIVAL SYSTEMS 


Finest in breathing regulators— from mask mounted 
(lirough pressure suit and capsule controllers, global 
survival kits and emergency equipment to support man 
in the high performance air vehicle. 



FUEL FLOW SYSTEMS 


Roncer vane type fuel flow systems, long ihc siand.ird 
of the industry, have now been augmented by new, true 
mass flow systems of unexcelled accuracy and flexilnliiy 
as required for jet aircraft and missile applications. 


FLI6HT INSTRUMENTS 


Pioneer accuracy and dependability are exemplified in 
the complete line of Airspeed, Mach-Airspecd, Vertical 
Velocity and Turn and Slip Indicators, Accelerometers 
as well as Altimeters, both compensated and stand-by. 





Pioneer-Central’s cryogenic and instrument design and 
production experience is nose being utilized in the 
production of cryogenic valves, pressure sensing prolx-s 
and liquid level sensors for advanced missile systems. 



Pioneer in the application of ultrasonics to the volume 
cleaning of parts and assemblies, Pioneer-Central is the 
first to offer a folly integrated, cabinelized type of 
olir.-isonic cleaning system. 



,li Iresmotfonol DlYiiiO", 205 Ssi) *2nd S»., Haw YorS 17, N, 


Pioneer-Central Division 
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There's a HOLE lot of sense 
in this use of mechanical tubing 






sueh as plows, cultivators, and disc harrows. This cylinder uses your Shelby 
Seamless Mechanical Tubing with the I.D. bored to size and roller burnished 
to a finish of approximately six to eight RMS- TTie expected life of this cylinder 
is in excess of 300,000 cycles, operating at 1,500 psi hydraubc pressure. 

•'The other cylinder is furnished to another one of our customers, and is a 
3K' I.D. double-action cylinder with a 13" stroke. Used to raise and lower the 
platform of their self-propelled combine, it is similar to the cut-away cylinder 







AERONAUTICAL ENGINEERING 



Vertol 76 Control Tested in All Regimes 


Turbinc-powcrcd Vertol 76 tilt-wing 
VTOL/STOL research aireraft has 
succcssKilly completed the basic portion 
of its study contract and dcs’clopmcnt 
has progressed to a point where full Ctm- 
version cycles— from aimlanc to heli- 
copter to airplane configuration— have 
become routine operation. 


Tlic control srstem also has been 
dc'cloped to a point uhcrc adequate 
controllability exists in all flight re- 
gimes, according to Paul Dancik. Vertol 
\' rOL project engineer. 

The contract is sponsored by the 
U. S. Army and coordinated through 
the Office of Naral Research (AW 


July 28. p. 2-1). Tlic initial phase of 
the contract haring been completed, 
Vertol is approximately one-third 
through a follow-on extended flight 
program to establish eontrolliibilitr', 
structural integrity and flying qualities 
of this configuration in a saricts of 
inaneiivcrs not included in tlic original 
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Vertol 76 SpeciRcations 

'Vingspan 24 (t. 11 in. 

Length 26 ft. 5 in. 

Height 10 ft. 


contract. Tollowing this phase, expected 
to emet some 20 flying hours, the Model 
76 test bed is sclicdiilcd to be delivered 
If) N.ASA for evaluation. 

The Vertol 76 (Army designation, 
VZ-21 has aceuiniilatcd more than 15 
firing hours covering extensive hor ering 
tests, six flights in the airplane con- 
figuration and 17 complete in-flight 
conrersions. In a recent public de- 
monstration before the American Heli- 
copter Socictv at I't. Bciroir, Va.. 
pilot (. LaVa.rsar made a conversion 
from rfrtical takeoff configuration to 
approximately 90% airplane configura- 
tion in approximately 10 see. corcting 
800-000 tt. of tuurrav during a strong 
right-angle crosswind gusting over the 
narrow strip. Safetv considerations, 
among them a desire to avoid a deep 
incline off one side of the ninwav. 
prompted the pilot not to attempt full 

To speed the dc\elopment-to-f!iglit 
cs'cle. Verto! engineers utilized existing 
components as much as possible. The 
poneiplant is a single l.ycimiing Vr5’- 
L-l normallv rated at 825 slip, but 
derated to deliver 600 rotor tinrsepowcr. 
Rotor speed, in all flight regimes, is 
1,400 rpm- 

Power transmission to the contra- 
rotating thtce-bladc rotor-propellers on 
the tilling wings is by means of me- 
chanical shafting, the rotor-propellers 
being interconnected mechanically. In 
event of a power failure, thes would 
override the engine bv means of a spnig 
dutch installed in the upper central 
transmission. Dancik reports. The only 
engine controls arc a speed selector and 
|)iiwer lever, the rotor vjjccd being 
aiitomaficallv selected and maintained 
hv a governor in the Tss. 

Tail Fans 

Two fans, for pilch and yaw control, 
ara mounted in the tail. Tliexc- arc 
four-blade units, both 2 ft. in diameter, 
each fail consisting of four solid lamin- 
ated bircbvvnod blades having stainless 
vtcel leading edges. Both fans liavc 
variablc-pitcTi blades and arc inter- 
connected by mechanical shafting. 
Ilicv operate at sonic 5.800 rpm. 
Driv'c is by a smaller lower transmission 
connected’ by shafting to the upper 



Ejection seals on military aircraFt must function properly . . . 
every time! That's one reason Slrotoflex "Super-T" Teflon Hose 
is being used on the ballistic releose assemblies for the seat 
ejection mechanisms on Boeing's B-S2 intercontinental bomber, 
"Super-T" hose is fully qualified to specifications of MIUH-25579. 
Straight, 45° and 90° fittings ore in slock. "Super-T" hose is 
factory assembled with permanently attached fittings— corrosion 
resistant, high temperature or extra-lightweight types. Special 
angles or connections can be made to your specifications. Write 
for Bulletin S-3 today. 


•TEFLON It a reelilarid DuPont Iradomaik. 
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Leaders iri Readout and Display. . . 



S C 4000 

Series of High - Speed Microfilm Printers 

Pictured above is the S-C 4010, one of several High-Speed 
Microfilm Printers that comprise the S-C 4000 Series. This unit, 
custom-developed for use with the Naval Ordnance Research 
Calculator, serves a three-fold purpose: recording data on micro- 
film at speeds up to 15,000 characters per second, plotting data 
on microfilm at speeds up to 10,000 points per second, and 
projecting selected data on a direct-viewing screen less than 
eight seconds after film exposure. 

Two other models in the series are the S-C 4000 — developed 
for use with the Livermore Automatic Research Computer — 
and the versatile S-C 4020 — capable of both on-line and og-line 
operation and equally adaptable to either business or scientific 
applications. 

Write today for funher information concerning the S-C 4000 
Series of High-Speed Microfilm Printers , . . outstanding ex- 
amples of Stromberg-Carlson leadership in the field of readout 
and display. 


SC 




STROM BERC-CARLSON 

895 Hancock SrrMr, 9,0. Bos 2449, Son Dieao 12, Coltfernla 


GO 


{kfghT Displayi 9 aC 3000 High-Speed Commvnicalloni Prlnlcrl 9 S-C 4000 High. 
Speed Mtcrpfllm Prlnreri e S-C 5000 High-Speed Electronic Prinleri 


'There 1* nothing finer then a Stromberg-CerUon" 




central gear box from the Til. A fluid 
coupling reduces Uitge cyclic torque 
experienced early in the test program 
during rapid control displacements and 
cortcsponcUng changes in power require- 
ments. Aniilog shiJics and actual fliglit 
tests show that the fluid coupling 
arrangement for tail fan dti\e shafts 
has reduced the amount of dsnamic 
inershoot to less than ll?. Dancik and 
William B. Peek, cliief of stress, special 
projects, note. 

'Ilie main rotor propellers arc each 
h.i ft. in diameter and are of constant- 
iliord wood construction with stainless 
steel leading and trailing edges, both 
stev'l strips connecting to the bt-ariiig 
housing to help carry centrifugal forces. 

•All optimum blade twist satiation 
for maximum static thrust has been 
appioximated by a linear twist of 24 
deg. from tip to centerline of rotation. 


WING center section of Vcrtol 76 is sliossn 
in vertical takeoff position, .hircraft's cock- 
pit is toward left; tail is toward right. ,\r- 
low' points to the hydraulic actuator for 
wing Hit. 'lire clip on tliis actuator is in 
place when tlie aircraft is inactive tu pre- 
vent inadvertent full forward wing tilt. 'Ihc 
'I'-shapcd upper central transmission (be- 
hind wing tilt actuator) bolted to forward 
Old of Lj-coniing VT53-L-1 power-plant 
transfers power to left and right rolot- 
propeller gear buses and also transfers |iowet 


Maxinumi statie thrust design was 
chasen over higli cniisc efficiency, since- 
|)erfc)nn;mcc considerations were of low 
priority on a test bed t\pc aircraft. 
Blades are rigid in plane of rotation. 

Rtit<)r-|jri'pcllcR arc connected to the 
powcrplant b\ me, ms of drisc shafts 
to light angle gear boxes mounted in 
each nacelle, the shafts passing fruni 
the upper centra! gear box mounted at 
the 'I ’Vs power output end through 
the fuselage hinge points. 

Pilot Controls 

Pilot's controls coii.vist of pedals, 
control stick and collective pitch lever. 
Uop the control .stick i.s variable-s|)eed 


wing-tilt switch to actuate the hydraulic 
servo evlinder which operates tire wing. 
Pressure is dcri'cd fronr a pump on 
the central transmission gear box. The 
wing is fixed to the fuselage bv two 
self-aligning beatings. 

Hydraulic ssstcni is of the 1,500 psi. 

In hinct flight, control is achieved 
as follows: 

• V'crticai ascent or descent is acciini- 
plishcd hv varying simultaneously and 
equally the collective pitch of cadi 
rotor-propdlet by means of the collee- 
ti'C pitdi lever. 

• Roll control is liv me-aiis of difier- 
ential collective pitch in the main 


NEW VAP-AIR PRECISION 

AIR TEMPERATURE CONTROL SYSTEMS AND VALVES 

El9c1ro-pn9uina1ic opgration for cablng, ce«kpit9, 
dgfogging, ram-aIr •Kutoff, and slmltir u«9t 
DeUvgrs any selected response from 1 to 10 seconds in ducts with I' to 
4" opening, pressure to 300 psi. end temperatures of —GST to lOOO’F. 
Impedance level of less than 500 ohms eliminates terminal problems. Past, 
accurate operation-no relays or limit swiichos reqviired. 

Detailed Data for Those Who Design for Flight 




FAST RESPONSE! 
LESS WEIGHT! 
LONG LIFE! 
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m MICRO SWITCH Precision 


These 17 switches represent the widest 
lor aircraft, missiie, rocket, iauncher. 



Switches have uses unlimited [M 


range of precision switches avaiiable 
marine and ordnance appiications 


Each of the switches illustrated on these pages rep- 
resents a different series of micro switch Precision 
Switches . . . Each switch has been designed to high 
reliability standards for a particular purpose . . . 
Each series includes many variations — sizes, 
weights, contact arrangements, electrical charac- 
teristics, hoxisings, actuators, sealing, temperature, 
shock and mechanical characteristics . . . For ex- 
ample, the switches in which "EN” is a part of the 
catalog listing constitute a series in which nearly 
100 different switches and assemblies are available 
. . . No other source of precision switches offers as 
broad a line . . . Furthermore, no other can offer 
the services of as large a staff of Application En- 
gineers — in branch offices at strategic points 
throughout the country. Consult the yellow pages. 

MICRO SWITCH . . . FREEPORT. ILLINOIS 
A diviMon of Honeywell 

7b Camilla: Honeywell Controls, Lid., Toronto 17, Ontario 

Honeywell 

."~l MICRO SWITCH PRECISION SWITCHES 



4TP1-1— Rocker-actuated 
key switch combines the advan- 
tages of both pushbutton and 
toggle manuel control. Key ia 
flat, like a puahbutton and can 
be engraved, but has toggle fea- 
ture of visible position. Also en- 
hances panel design and pro- 
vides edge-light indication. Con- 
struction of ie rugged and 
sealed, with integral, stepped 
terminal design. 4-pole DT cir- 
cuitry (others available). 28vdc 
rat.iniyr Tvn. 20s.. lamo 7a.. ind. 


aTLI -1- Integral, 
stepped terminal de- 


7a.. ind. 15a. Avail- 
able in variety of 
toggle poeitions. 
Data sheet 139. 



1EN75-R-High-impact shock 
switch for use on launching plat 
forms, near jet after-burners, ef 
Heavy duty push plunger wi 
ice-mud scraper. Operating for 
6-12 lbs., rek-- ’=' 




(MIL-S-90IB, Nav 
5272A, Proc. 1). v-onrains tvi 
SPOT switches. Available wil 
straight (shown) or angle conne 
tor iSug. Data sheet 13Z. 
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Americans in motion depend upon Holley 

The startling advances in the last decade 
in pounds of thrust, in horsepovrer have 
exceeded nearly every other decade in 
America's engine development history. The 
challenge of contributing to this advance 
has fallen to Holley engineering teams with 
such varied problems as lighter weight, 
more compact fuel controls for jet engines, 
carburetors with more and more breathing 
capacity, ignition systems with more and 
more accuracy. 

Holley's two teams of design and manu- 
facturing engineers have developed prod- 


ucts as unlike the carburetors of the past 
jet engines to Stanley steamers- 

Today, Americans stand on the threshold 
of a decade which will far oulmodc the 
power outputs of today. Holley engineers 
arc currently working on control systems 
for power outputs relegated just yesterday 

As in the last fifty years, Americans in 
motion will depend upon Holley products. 

For more information about Holley 
products, automotive and aircraft, write to 
HOLLEY CARBURETOR CO.. 11955 
E. Nine Mile Road, Warren, Michigan. 



WING PIVOT POINT is shown here. Ma- 
chined HS r niuniliium fittings (upper left) 
take wing rotation loads. Cables control 
pitch, differential collective and ailerons. 

rotor-propcIlcrs using lateral im>tii)iis 
cif the control stick. 

• Pitch control is achicsed hy satyiiig 
Ijiadc angle of the pitch fan inset in 
Ihc horir.onhil tail 

• Directional control is b\ v.irsing tiic 
lilacic angle of the raw fan, mnunted 
vcrtiralU rni tlic right side of the tail, by 
means of foot pcdals- 

Pitch and saw fans arc connected 
in parallel with elevator and rudder 
icspcctivelv. h'ans operate in all flight 
regimes, the vertical and horiy'onta! 
movable control surfaces Isecoming 
vffcctive as forward speed increases. 
Control During Conversion 

Diitini conversion from hover to 
■lirplane flight, the lateral control svs- 
lem aHtoinatic.illy changes to airplane 
controls, differential collective pitch 
vv stein phases out and the conventional 
aileron system (which operates in re- 
verse during lioverl .sinniltaneously re- 
orients itself and |j1ijscs in. With wing 
full down, in airplane configuration, 
roll control is achieved through Ihc 
.lilctons alone. 

Collective pitch lever is not affected 
bv wing tilt position and is used as a 
propeller pitch change lever during 
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J ppointments at 
the highest echelons to 
holders of advanced degrees 
in physics, mathematics, 
electrical 

and mechanical engineering 


Litton Industries offers research appointments of 
the highest order of importance to the nation's 
defense and economic endeavors. .Applicants must 
have proven capability at the professional level for 
contributions toward the advancement of knowl- 
edge in the fields of computation, guidance, com- 
munication, or control. 

In the field of Space Research, appointments will 
be made within the disciplines of astronautics, 
bioastrophysics, basic physics, and hyperenviron- 
mental testing. 

These few men will have as their resources the skills 
of any of a thousand people who are the life of the 
electronic complex which is the Electronic Equip- 
ments Division of Litton Industries. They will 
command the most advanced computational instru- 
ments as their tools, plus the only Inhabited 
Space Chamber in the free world, plus engineering 
and manufacturing facilities which produce com- 
plete systems. 

The locale is Southern California where both the 
physical and intellectual climates are to be enjoyed. 
Send a brief resume to G. H. Dawson, Litton indus- 
tries, Electronic Equipments Division, 9261 West 
jrd Street, Beverly Hills, California. 


m LITTON INDUSTRIES 

Electronic Equipments Division 
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Put Hallicrafters* 
25 years’ 
experience In 
electronics 
to work lor you: 



S«rvl<es 

• research and development. 

• eleclronic equipment production 

• reliability evoluatien 

Eqvipments 

• comniunications 

• (ounlermeesvros 

• reconnaissance 

« infro red devices 

• radar 


• heot exchangers 

• pulse generators 

• ontennos 



Vertol 76 (VZ-2) History 

AptH 15. 1956- Vertol received contract, 
sjwnsoicd by U. S- Army and coordi- 

search. to dcri|n, build and test a 
tilt-uing VTOL research vcliicic. 

Aug. 13. 1957— V-76 makes first hover 
flight. 

Ian. 7. 1958-Fiist flight in aicjilane con- 
figuration. 

June 6, 1958-V-76 start build up toward 
first full conversion. 

Inly 15, 1958-First full conversion in 
flight. 


flight. \\'itli engine speed held conr 
stani by the engine gosernor, the col- 
lective pitch lever conserts to th» 
throttle in forward flight. 

W^ng tilt arc cosers angle from 82 
deg. when in full vertical takeoff or 
landin| position to 9 deg. when Model 
76 is in full airplane configuration. 

I'light test devclopincnt has resulted 
in a vehicle that can he controlled in anv 
configuration without automatic stabil- 
ization systems in winds up to 20 kt-. 
Dancik and Peck report. Comersions 
have been made with the damper sys- 
tems turned off. Stability and roll 
aiifinciitation ate provided in the fomi 
of pitcli and roll tale damping. 

Altitude control can be maintained 
without effort and stick trim positions 
am not excessive during tlie conversion 
cycle, the \'ertol engineers note. 

Taxi run.s can be made at rcasonabla 
speeds with wing incidence angles as 
high as 60 deg.; at wing positions above 
d5 deg., dirt can he blown into the 
cockpit. Pilot has developed a tech- 
nique for fast deceleration on the 
ground consisting of reducing the main, 
pitch control to the minimum setting 
in the airplane configuration and then 
tilting the wing up to act as a drag 

Gormans lo Produce 
Rolls-Royce Turbojets 

Bonn— M. A. N. Tnrbonmforcn 
Cmbl?., a subsidiarv of the mcclianie.il 
engineering companv Mascliiiieiifabtik 
Augsburg-Nuctnbetg. will develop and 
produce Rolls-Royce jet aircraft engines 
under liccnse. 

Thc subsidiarv is raising its basic capi- 
tal from 51,230 to S123.000 and mov- 
ing its headquarters to Munich. Initial 
production is envisaged for the domestic 
market. Contacts with Gcnnaii aircraft 
fimis have aircadv been initiated. 

Most likely candidate for a new 
M. ,\. N. Rolls-Royce povvcrplant would 
be a proposed -tO-toii turboprop tiims- 
porf for the German air force. Tlirec 
German designs for such a transport 
have been submitted to a joint French- 
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Avionic Capability Improved in Latest A4D 

Navy Douglas A4D-2N Skvhawk night attack aircraft has same airframe configiiratioii as 
.\4D-1 and A4D-2. except that aiiciaft is about 1 It. I<m|«i (AW Nov. 17, p. 37). The 
A4D-2N is equipped with improved weather and ivavigation capabilities and is dcsignri 


Italian-Gcrman armanients team, vvliicli 
IS expected to rcacli a decision in De- 
ccniber. P'orcrunner reportedly is a pro- 
posal bv Hamburger I'lugzcughim. one 
of a coilsortivmi of North German air- 
eraft companies prescntlv building the 
l•'rcllcll N'oratlas under license. 

Bfll Tests 47-J 
For Noise Le\el 

Ft. Worth-Noise studies conducted 
by Bell Helicopter Corp. iiulieute that 
the Model -17 helieopler is quieter than 
trains, trucks and aireraft at the noise 
levels generated by these vehicles in 

Comp.iring various sound mcasutc- 
incnts. Bell engineers found that the 


-17-J operating within 200 ft. of a citv 
street is no mote disturbing than an 
automobile liotn 20 ft. asvav or a truck 
starting up 30 ft. avvav. Other com- 
parisons simssctl the 47-) at 500 ft. to 
Ik' quieter than a train at 100 ft., a 
truck moving on the highway at 20 ft. 
or a four-engine aircraft takeoff at 300 
ft. 

Bell notes that despite these findings, 
the helicopter is still considered noisy 
in some quarters. 'I’his is ascribed to 
llie novelty of the machine in city areas 
and the fact that it makes different 
tvpcs of sound than (hose normally 
heard in a closvntosvn area. Goinpany 
viici that as soon as the novelty of intia- 
eitv helicopter operations wears off. the 
■17-J won’t .ittract anv- more attention 
than other forms of transportation. 



At Hallicrafters- 
22,000 hours a 
week of superior 
engineering talent 
are applied to 
the design 
of advanced 
military 
electronics 
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HIGH-TEUPERATURE/HI6H.ALTITU0E OPERATION 
Here's the smallest package in magnetic tape 
instrumentation: CEC's new Airborne Data- 
Tape System. Designed for precision per- 
formance in icsr flights up to 100.000 feel in 
ambient temperatures from ~50’io-H00°C 
...easy to install in heavily inslrumenled air- 
craft because of its small size and low weight. 

The all-new 5-702 DaiaTape Recorder is en- 
closed in a rugged, lightweight case of cast 
magnesium alloy that is precision machined 
to assure accurate alignment of internal com- 
ponents. Infinitely superior to sheet-metal 
cases that bend and yield to stress. 

FLEXIBILITY IN USE 

The highly flexible 5-702 provides 7- or 14- 
track operation with exclusive front-panel 
switch selection of all six tape speeds from 
m to 60 ips, using lOW" standard NARTB 
reels or special CEC high-performance recis 
of V4“ or 1" tape. 


A single cast aluminum alloy case houses 
seven miniaturized record amplifiers. The 
system converts readily to I4-lrack operation 
by simply adding a second 7-amplifier case 
and changing (ape width. 

DOWNSTREAM MONITORING 
Use of all-metal-surface playback heads per- 
mits simultaneous downstream monitoring of 
all tape tracks— continuouslyandvirtually co- 
incidentwith the recording of test data. These 
reproduce head.stacks also allow the 5-702 to 
be used as a laboratory playback machine. 

The new airborne system provides FM, 
PDM or Analog recording through its inter- 
changeable plug-in amplifiers, and is com- 
pletely compatible with CEC's 5-752 
Recorder/Reproducer. 

For complete details, contact your nearest 
CEC sales and service office or write for 
Bulletin CEC I607-X6. 


TTPe IMI4 AIRSOSNE KEMOTE 
CONTROL INSTRUMENT-PRNEl UNIT 

Allows remote operation of 
the 5-702; indicatc.s per cent 
of tape remaining on supply 
reel. Requires standard 3ii~ 
aircraft-panel opening for 
mounting. 


DaiaTape Division 

Consolidated Electrodynamics 

© 300 N. Sierra Madre Villa, Pasadena, Calif. 

OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WOBIO 
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Rivalry Intense in Soviet Weapon Design 


By J. S. But/.. |r. 

(This is the second of tuo articles dcscrib* 
ing (he Stn'iet iiumagenient striicttire tor 
weapon s\stem dci'clopmtiif.s. I 

Washington— Soviet wctipon dcsclop- 
mnit is cliar,ictcii/cd b\ intense coni- 
]x:titioii and the promise of large finan- 
cial reward for indisidiul iicliiescincnt, 
two features seldom absent in tmy pc- 
liod of rapid industrial growth. 

f inal competition hctwccii military 
iiirctaff designs in Russia is not held on 
paper. 

In the dcsclopnicnt of an operational 
iiL'tial weapon system, the Sosiets gen- 
erally carry two or mote designs to the 
full-scale flight test stage svhere haiid- 
huilt experimental aircraft are flown in 
clitcet conT|)L‘tition. 

'I'iic selection of production aircraft 
is not niiide until after a fliglit test com- 
parison. 



Financial Record 


Kinancial reward is asailahlc to any 
Russian design group that dne-s wlial it 
said it could do. Esen the dcsignets 
who lose a flight test competition re- 
eeis’C a bonus if their aircraft achic'cs 
the performance that they had origiiiiilly 
promised. 

Sosiet technical literature is inctcas- 


ingly rt'c-aling in detailing the struc- 
ture of the Russians' weapon dcselop 
nicnt manageiiient. .\nd Dr. |. Sterling 
Livingston of the Harvard Business 
School, an accom))tislied student of the 
Soviet Union, lias testified at length to 
congressional committees on tlie sub- 
ject of Russian military inanagfiiKHt. 

Ilis testimony within the last v-cat 


Increase in Lead Time Due to 'Concurrences* 

Time for Time for 

Steps preparation" conenfrence^ 

1. Development plumiiiig objectives: Months Months 

(b) Obtaining 'Concurrences 12 

2. GeiietsI operational requirements: 

(a) .Actual pic|rjratioii 3 

(b) Obtaining coneuntnccs 6 

3. Development plan: 

(a) Actual preparation 14 

(bl Obtaining 4 

4. Development directive; 

(a) Actii:il picpaiation and selection of the contractor 4 

(b) Obtaining coiicmrencos 3 

• Col. Williniu F. Scott. USAF (inasler's thesis). 


DIVISION of anthoritv over U.S. vveapuii dcvclopnicnl projects has created pttKediiic ol 
“obtaining eoncurrencitrs'' from the many people who jrjrtieipatc in making decisions. As 
shown here. In a shidv bv US.-kF Col. William F. Scott, this pcocednie takes approximatelv 
the same time as that required in actualh pcilnrming planning work. The Robertson Report, 
compiled for Dc|iartinent of Defense under direction of Riibcn Robertson- former Deputy 
Secretary of Defense, eamc to a similar conehivion about ' concurrences.'' 


has included the following pcitincnt 
statements: 

"When they (the Soviets) undcthike 
the development ot a weapon system, 
tvpicallv they have three or four— some- 
times onlv two— hut tvpiailly three or 
four diffotent designs undertaken simul- 
hmeously. 'nicy have a very stnin| com- 
petitive system in the design of their 
weapons. 

Selection on Merit Alone 

". . . 'nicrc is another impoitaiit 
lactor ill the Soviet system which v:ir- 
ics from our system. W hen the Soviets 
reach the prototype testing stage, they 
select their weapon solely on the basis 
of its merits." 

In another portion of liis testimony. 
Dr. Livingston quoted Maj. Ceii. (ohn 
B. Medaris. commander of the U.S. 
.\rmv Ordnance Missile CoinmanvL 
who said: "Some place there has lo lx; 
one man who c-.m make a decision, vv ho 
c.m give :i command and wlio Inis the 
resources to carry it out." Dr. Living- 
ston tlien commented; 

"I certainly agree with that, and 1 
think we should keep in mind that the 
Soviets have used this :netlind ad- 
inirablv. 'Hicy Irave developed a keen 
sense for fixing respoiisihility; tlicy ino- 
vide great incentives for success, and 
Ihi'v provide very substantial penalties 
tor failure." 

Ihe teclinieal freedom and personal 
authority that Soviet designers Inivc in 
their competition with each otlier also 
was described bv Dr. Livingston. "In 
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this country.'’ he siiul. "rcs|)c>iisil)ility 
for the design and dcTclopmcnt of wciip- 
CDS is divided between niilitim- enn- 
tiactors and the military scrvices. 

"This divi.sion of respon.sibilitv is not 
Liiown ill the Soiiet system, and it 
t-aiises ft considerable amount of delay 
in out svsteni. particularly bcouise con- 
tractors are often unable, cxcciit after 
the passage of a great deal of time, to 
get decisions from the military services 
on technical details of a weapon s\s- 

Contracting Procedure 

The Soviets liaic made their phi- 
losophy of technical competition mid 
financial inccntiics ucirkahle through 
strict adherence to a contracting system 
that would be described in the U.S. 
as fixed fee or performance type con- 
tractrug. As no real competition could 
exist without a fixed set of rules to com- 
pete bv and some clear system of meas- 
uring achievement and distributing re- 
wards. one of the main tasks of the 
Soviet planning authorities has been to 
draft clear contracts, that arc railed 
"Mork plans” in Russia. 

Mo svsteni of administering coutraets 
or work plans could be coinplctch free 
of friction or disagreements. The Sosict 
press reflects much of this tvpe of con- 
flict between the central planning au- 
thorities who write and administer the 
contracts and the industry groups that 
carrv them out. Some of the reports 
sound as though they were taken di- 
rcctlv from RcncgotLition Board hear- 
ings in the U. S. 

Most U.S. obseners, bowcicr. agree 
that the So'ict government has earned 
through and awarded large bonuses and 
material benefit.? to successful designers, 
scientists and others connected with 
projects that met the terms agreed to 
111 the initial work plan. 

brief description of the life cycle ' 
of a tvpical Russian aircraft project gives 
,1 more complete picture of Soviet com- 
petition. rewards system, contracting 
procedures and placement of the aii- | 
thoriti for design and dcselopmcnt in 
the hands of the designers. 

Majority of tlic Soiiet projects pass 
Mirough four distinct phases: 

• Planning to establish a requirement 
for the ucapon and selection of design- 
ers to compete in its development. 

• Design, develo]>mcnt and flight test 
nf experimental aircraft. 

• Production, 

• Operational use. 

Primars' rcsponsibilit’' for. and au- 
thorih- over, a project changes in each 
nf the four steps. One of the most 
significant points about the Soviet sys- 
tem is that design and production 
groups arc separated financially. No 
good design group is dependent upon 
Hie amount of work that is allotted a 
liroduction factory, and s-ice icrsa Fach 
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The Team behind Tall Tom 


The HtifTmsn TEAM approach {Total Engineering and Administralive 
Management) iaa new concept in electronic systems management. Under 

dcveloiiment of the Air ForeVs highly sophislioaled tall tOM 
( A\/,aD-3) Electronic Reconnaissance System. The TAI.L TOM TEAM 
gives promise that the complete system will be deliverer! 

at a substantial saving in lime and money. 
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itpatatc grou|), whether design or pro- 
duction, stands or fall.? on the basis of 
'the fullfilincnt of its own work plan 
with the state. 

Initiation of a requirement for a nt« 
•iircraft or any new weapon comes from 
stsctal soiitccs in Russia, and in this 
phase of weapon dcsclopmcnt. eserv 
countTy operates in about the same 
way. 'Hic original impetus can come 
from inant' quarters, higli and low. llic 
lie-ad of the state, wlictliet he liolds his 
position ]>\ force or by public consent, 
can call the attention of his experts to 
any possibilities wliicli he thinks war- 
i.int attention. 

Suggestions also can come from mili- 
tary commands, designers, research 
scientists and in some cases from pciiplc- 
iii unrelated occupations. 

Regardless of tlic source of the sug- 
gestions. evety nation lias a groiq) or 
gionps of long range planners to study 
nesv ideas. The exact composition of 
llic Soviet long-range planning groups 
for weapons is not precisely known. 
However, it undonbtcdK rcscnihles 
such groups for other areas of the Rus- 
'•ian economy. 

Planning Groups 

N'otmalh. tlic group coocctncd with 
new sveapons consists ptiinarilv of 
members from the industrial ministries 
imolscd in weapon dcsclopmcnt; tlie 
Sosift armed forces; the Academy of 
Sciences of tlie USSR and its institutes; 
tlic intelligence sersicc; high repre- 
sentatis’cs of the Communist party; olH- 
cials of the Gosplan. or central eco- 
nomic planning niircau of the Soviet 
Union, and officials of the Soviet bank- 
ing system. 

Ibis planning gtonp and its .sub- 
groups consider the present position of 
state-of-tlic-art research, the present 
vork load of industry, tlic availidtility 
of resources, the estimated level of tech- 
nology several vears hence and nianv 
other factors in dceidiiig whether a new 
weapon is feasible and desirable. 

C)ncc the decision has been reaeUed 
to go alicad in a particular weapon 
area, very general specifications are laid 
down regarding desired pctfotmanec. 

'Ibc general specifications are trans- 
mitted to a State Commission in charge 
of choosing the design groups to com- 
pete in the development of the new 
•hreraft. I'hc Minister of the Aircraft 
Industty. or liis personal representa- 
tive, usually is a member of tliis com- 
mission. as well as top officials in the 
Minishy of Defense; representatives 
from the operational, nraintenance, 
haining and logistics commands of the 
Soviet Ait Force; several prominent air- 
craft designers; production experts; 
iiiembets of the central planning and 
fiscal autlioritics. and experts from the 
USSR Academy of Sciences. 

’Ihe design selection commission 


For the lightness you need 
and the accuracy 
you’ve been seeking 


The constant-damped 
AP-Sl 

pendulous accelerometer 


may be 



spring-restrained accelerometer has 0,05% 
linearity to half-range, 1% to full range. 
Full scale ranges from 2 g’s to 100 g’s. Com- 
pensated damping 0.5±0.1 from — 40°F 
to d-200°F, Full scale output 7v at 400 cps 
excitation. Resolution 0.04% of full scale. 


Military Products Department 

lAMERicAN-i^tandard 


100 Morse Street, Norwood, Massachusetts 
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uses a procedure similar to tliat used 
bv tire U.S. source selection boards to 
decide ss'lricli dcsigii bureaus will lx; in- 
structed to prqwrc a design proposal, 
bactors considered in the selection of 
competing designers include; 

• Nature, coinplcsits and priority order 
of the proposed design. 

• Degree and nature of specialization 
of the design bureau. 

• Workload carried by the design 
bureau at that time. 

• Past work experience and success of 
the design bureau. 

'I'lie selected design biueaus then 
prepare proposals as to how tliey would 
meet the general specifications laid 
down by the planning group. When 
these hare been turned m. the Design 
Selection Coinniission compares them, 

E rintarily on the basis of estimated ner- 
jnnance, cost and time of develop- 
ment and past performance of tlic de- 
sign bureau. 

Cenerally. two or more of the most 
|sromising proposals arc ordered into 
development. ,\ contract or work plan 
for each of these selected proposals is 
drafted on the basis of the estimates 
submitted by the design bureau. 

The designers arc thercbv held to 
their original performance estimates 
and discouraged from making over- 
optimistic predictions in order to ob- 
tain a contract. 'ITic fact that they are 


competing with other cumpetent 
groups keeps tlicm from being ultra 
consenativc in their estimates in hopes 
of exceeding the te(|uitcmcnts of the 
work plan and receiving a bonus. 
Main Requirements 

A tvpical list of the main require- 
ments laid down in an aircraft work 
plan include: 

• Maxiinnm s]wcd. 

• Pavload. 

• Range. 

• Rate of climb. 

• Maximum altitude, 

• Time icquiicd to coin|)lctc flight cval- 

• Cost of development and testing. 
Once the work plan has been com- 
pleted and the nccessan funds released 
to the design bureau, the chief designer 
is essentially on his own. He has pri- 
mary control over the |)roject and is 
answerable on technical matters only 
to the Minister of Aircraft ludustrv'. 

riie chief designer. ('I’upclov. Miko- 
)an. Antonov and a number of others 
hold this position) ordinarily is also 
majiager of an experimental or develop- 
ment aircraft factory and has a large 
number of design groups or small col- 
lectives under his direct control. Tlicse 
various collectives arc broken down 
roughly as tlicv arc in aircraft design 
plants the world over; one will deal vvitTi 


aerodynamics, another stress analysis, 
anotlier vvitli weights, etc- 

The chief designer also is a weapon 
sy.stcni manager in tiiat lie has the 

E ower to subcontract design work that 
t is not able to accomplish in his own 
t-X|X'rimental plant- 

llic Soviet text book. “Organization 
and Planning of an Aircraft Construc- 
tion Enterprise,'’ written bv V. I. Tik- 
Iiomirov and printed in 1957 bv the 
State Publishing House for the Defense 
Industrv. reports; 

. A developmental aircraft plant, 
in designing a new aircr.ift model, sub- 
contracts the work of designing and 
manufacturing installations for equip- 
ment to another development enter- 
prise specializing in tliis field." 

In tills case, the chief designer pays 
for this work out of the money assigned 
In liini for the project and has com- 
piete authority and responsibility for its 

Some larger equipment, sucli as en- 
gines. is developed under separate work 
plans at otlier cxixriinenta] plants and 
supplied to tire chief designer in much 
file same manner that government fur- 
nished equipment is made availahlc in 
this country. There apparcntlv is no 
set pattern for determining how much 
work the chief designer will subcon- 

I'irst milestone in the development 


of the new aircraft is the mocknp re- 
view. A state commission is fonned to 
handle this task- I'he eomniissimi con- 
sists primarilv of repr«entatives from 
the aircraft and defense ministries and 
from the Soviet .Ait l’'otcc. The powers 
and functions of the mockup commis- 
sion are summarized by Tikliomirov’s 
book, which says, the gnnip has the 
right not only to express its com- 
ments on the mockup but, on the 
ground of its examination, to prescribe 
additional specifications for the design 
of Hie aircraft. 

"The mnekop is considered to have 
been definitely accepted and approved 
onlv after agreement has been reached 
between the mockup commission and 
the chief designer. The acceptance of 
the mockop is fonnalized bv the coin- 

Usuailv two or three complete air- 
craft will be built bv hand in the ex- 
perimental aircraft f.ictorv. with the sec- 
ond aircraft, minus internal equipment, 
being subjected to static load testing, 
'i'he others arc u.vcd for obtaining a 
large amount of flight testing under the 
direction -if the chief designer. First 
flight must be approved by the Min- 
istry of the Aircrart Industrv- before it 
lakes place. 

This flight testing and extensive svs- 
tems and stnictural testine on the 
ground allow the design to x verified 


or, if found deficient, to be improved 
before tire flight test competition and 
final acceptance testing that takes place 

'I'he experimental factory nonnally 
has the equipment ncces.varv to earrv 
out lliLV testing in its own laboratories 
and at its “LirDB'’ (flight test and re- 
finomeiit ba.ve). If the necessarv testing 
facilities are not available, the chief 
designer has the power to contract di- 
lectlv with another enterprise that can 
handle the work or he may have the 
equipment constructed to his spccifini- 


Flight Test Competition 

'I'lie primary function of the state 

is to clioosc a production aircraft from 
among the several competing experi- 
mental designs bv getting accurate flight 
infonnation on which to base a clioice. 
llovvever. the results of the final ground 
testing of structure, control systems and 
internal equipment that arc conducted 
by the experimental plant also arc moni- 
tored by the state cominissoin and used 
in making its final selection of a pro- 
duction design. 

In Tikhomirov's book, desaihed by 
the author as the “first hook of its 
kind," the operation of the state coin- 
mission for aircraft evaluation is ex- 
|)laiiicd as follows: 


//Ol^SPLIT-SeCOND ACCURACY 
IN AIRCRAFT CLOCKS 
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FROM END TO END.. . INSIDE AND OUT.. . MADE RIGHT IN OUR OWN PLANT 




TITEFLEX, INC. 
Hendee Street, 
Springfield, Mass. 


There is nothing like Teflon flexible hose 
for tough applications. Now, for the first 
time, you get "finger flexibility" in large 
diameters up to four inches with Spring- 
field "400" ... an exclusive new de- 
velopment by Titeflex. Short bend 
radius, long lengths, plus "Zero Motion 
Braid”t makeTiteflexSpringfield "400" 
the big news in Teflon hose. Write for 
complete information, Bulletin 400, 
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TWIN-TURBINE HSS-2-Scheduled for first flight in 1959, 
the HSS-2 anti-submarine helicopter (Sikorsky S-61) is 
being developed for the U. S. Navy. It features twin 
turbine engines, all-weather flight capabilities, and a 


flying boat hull enabling it to operate from land, water, 
mud or snow. Shown above in mockup, the new Sikorsky 
HSS-2 will offer substantial advances in payload, en- 
durance, and cruising speed. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



ELECTRONIC TETHER-The Army demonstrates a de- 
vice developed by Sikorsky for ground control of a flying 
helicopter using a 50-foot cable. The “tether" aids in 
hooking up loads to a sling, as shown above, and is also 
useful for maneuvering near the ground when the pilot's 
visibility is reduced by darkness, dust or snow. 
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lOOIh S-S6 HELICOPTER-Sikorsky Aircraft has com- 
pleted the 100th S-66, the free world’s largest production 
helicopter. The aircraft was a Marine Corps HR2S-1. 
The S-66 is also built as a U. S- Army troop and cargo 
carrier designated the H-37A. An S-56 holds the world 
speed record for helicopters— 162.7 mph, set in 1956. 



DROWNING NEW FOREST FIRES — Hovering over a 
newly-started fire in the woods of Western Canada, a 
Sikorsky S-58 operated by the Okanagan Group drops 
225 gallons of water to control the blaze until fire fight- 
ing crews also flown in by helicopters can reach the 
scene. A large helicopter is better suited for this modern 
fire fighting technique than a fixed-wing airplane since 
a direct hit on the fire can be achieved more easily 
thanks to the 'copter's ability to fly in any direction or 


to hover. Small fires can be checked speedily and effi- 
ciently, before they grow. The Okanagan Group, whose 
large fleet includes 1 Sikorsky S-58 and 20 S-55 heli- 
copters, currently operates throughout Canada, per- 
forming many important jobs such as providing air 
transport in support of radar installations and carrying 
mail, food, and supplies to remote areas throughout 
the country, many inaccessible by other means of 
transportation. 



IKORSKY AIRCRAFT 

STRATFORD, CONNECTICUT 

One of Ifie Omsiont of United Aircroft Corporolion 
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THE 360 CHANMEL TRANSMITTER-RECEIVER TYPE 210 


As air traffic increases in volume, the question of 
safe and efficient control becomes more and more 
important. A vast increase in the number of as- 
signed radio frequencies has been required in order 
to facilitate air-ground communications. 

Only a few years ago pilots could operate with 
10 or 20 channels. Later frequencies were increased 
to 80 or 90- Plans now call for 360 frequencies — 
enough to meet the need for years to come. In view 
of this channel increase, ARC now offers an all- 
channel, flight proven transmitter-receiver (Type 
210 Transceiver) covering all 360 channels. The 
powerful 15 watts guarantees optimum distance 


range and the knifeiike selectivity assures freedom 
from adjacent channel interference, Provision has 
been made for the selective use of single or double 
channel simplex. In the former, both reception and 
transmission are made on the same frequency! in 
the latter, transmissions are made on a frequency 6 
megacycles higher than the receiving channel. There 
is no wait between receiving and transmitting for 
re-channeling. 

This is ARC’S latest contribution to air safety. 
Ask your dealer for a quotation to include a single 
or dual instaUation, along with other units of ARC 
equipment listed below. 


Meets the CAA'S TSO C-37 and C-36 Category A 


^ircraft J^adio BOONTON, N. J. 

OMKI'LOC KECtlVCaS • millinilllZED (UTOHMIC DISEcriQK FUIOEU • COUKS DISECtOSS • IF lECEIVEIS MO lODP OIKCTIOO nSOEH 
UHF MD VHF RtCEIFEIS MD FMHSMinitS IS TO ISO EKWHELSl • KTEtFrlOIIE WPIIFIESS • HICK P0«E>E0 OIIK tUDIO iMPUnEOS 
10.CHSHHEL SOUEin SHPurERS • OMHIPUOE StOIIM OEHEIITORS AND STANDARD COURSE CHECAEtS • m.EIW HC SIOHAL OESERAEDIS 
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"AftCE the plant tests and tlic corre- 
sponding final inodific-ations, the air- 
ctaft. togcthcE nitli its ground equip- 
ment, is tnmed oscr for tlie state tests, 
wliicli constitute the certification of tlic 
aircraft for final delivers’. 

•'Ihe state tests of the aircraft arc 
made by a commission under a special 
program and base the purpose of estab- 
lishing tlie aircraft's compliance witli 
the assigned specifications, 'I'lie State 
tests arc made on one airaaft or on 

■ W hen the state tests arc run, any 
desiations from the assigned specifica- 
tions, together seitli tlic purclraser's sug- 
gestions for improvenicnt of the airaaft 
design, arc entered in the protocol by 
Ihe commission. If the aircraft on the 
uliole meets the specifications, the com- 
mittee enters a decision that the air- 
craft can be put into series production. 
,\t tiic same time, the commission, in 
agreement witli the chief designer, cs- 
talilislies tlic order and date of int^l^ 
diicing the supplementary modific.itioiis 
Ilf tile test protocol in the aircraft de- 

Bonus Determination 

•file amount of liomis that the ex- 
perimental aircraft plant n-ill receive for 
Its svork is also determined by this com- 

Sometimes scver.il aircraft which arc 
in competition in one broad category 
are ordered into production if all do 
well in the state tests. 'Hiis is believed 
U/ liase happened with the nc«' Smiet 
turbojet and turboprop airlineis and 
iiosv probahlv five modem aircraft ate 
asailable for military or commcreial 
tran.sport duty. 

Sosiet mass production is conducted 
in "scries" aircraft plants, which differ 
in many wavs from the experimental 
plants which have control over an air- 
craft in the dciclopmcnt phase. 

The experimental plants ate responsi- 
ble directly to the State Ministry of the 
.\ircraft Industry in Mo.sciiw, while the 
production plants conic under tlie juris- 
diction of the Councils of National 
I'.conomy of the sarious economic re- 

^ 'Ihc economic regions correspond 
roiiglilv to the sejurate repnblies of tlie 
USSR.' The economic regions are con- 
Irollcd b\ the state through the Cos- 
|jlan in Sloscow. but theyhai c consid- 
erable latitude in directing the enter- 
prises in their rospcctiye areas. 

•Ilic experimental plants arc fiiiaiicc'd 
out of tlic State budget and arc consid- 
ered sulisidized. Tlie prodnetion plants 
arc termed "imsubsidi/ed enterprises" 
and stand or fall on their profit and loss 
statement- Ihey receisc their initial 
funding from the state but haic to sell 
to the Air Korce at a definite price and 
show a profit. 

Some of tlic work done by the ex- 




Dark or light, fair or foul. . . 
ABLE finds True North fast 

Aline your missile-launchers and your mobile radars fast— 
with celestial accuracy— any weather, any time of day. Do it 
with ABLE, Autoneties' Base Line Equipment. ABLE is 
a portable field instrument designed to find True North or 
any other base line— automatically. ABLE is reliable, easy 
to operate and maintain. . /-yiN 

Please write for literature. AutOnetiCS 


KV7 heat problems comaiig up 
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Flight Safety Awards Presented 

llirce aviation figures and the U.S. Coast Cnaid »erc recipients n( Flight Safetv Founda- 
tion annual Distinguished Service Awards, presented on behalf of Aviation ^^'eek at the 
Atlantic City, N. I-. Air Safets Seiuinar as Elwood R. Quesada (center), adininisttator. 
Federal Aviation Agency, and main speaker, looked on. Awards were presented by Icronie 
Ledcrer, (second from right) Foundation managing director, to (from left) Vice Adm. A. C. 
Richmond. USCC Commandant, fur Coast Guard ditching techniques and rescues: 
A. Howard Hasbtook. director. Aviation Crash Injury Research, Cornell University, for 
crash injury and survival studies; Edwin A. Link, president. General Preeision Instrument 
Coip„ for design and development of training devices, and Otto E. Kirchnet, operational 

for increased safety. Nine countries, in addition to U. S- and Canada, were rcpccscntcd- 


perimental plants is not development 
work covered by the state work plans 
;md is considered unsubsidized. 111010- 
fore. the experimental plants have two 
sets of books to cover tneir activities in 
both fields. Their unsubsidized work 
usually is testing or minor design jobs 
for other development plants. 
One-Man Management 

Production plants arc operated un- 
der the system of "one-man manage- 
ment’’ as are the experimental enter- 
prises. A description of their autonomv 
is given by Tikhomirov’s text; 

"An un.subsidized enterprise (produc- 
tion plant) has the right to enter the 
competitive field indcpcndcntlv and to 
contract with suppliers and consumers 
tor the acquisition of raw materials, 
other materials, fuel and power and for 
the sale of its finished product (except 
for that portion covered by the state 
work plan). 

"Business contracts regulate the eco- 
nomic interrelations between enter- 
prises. The observance of contract dis- 
cipline IS one of the principal demands 
of the system of unsubsidized fiscal 
autonomy, ’f'he systems of contracts 
strengthens the responsibility of the 
enterprises for the fulfillments of the 
plans and for timelv deliveiv of their 


products, and establishes a material re- 
sponsibility for breach of contract. 

"An unsubsidized enterprise has a 
complete svste-m of accounting with a 
lalance slie'et showing profits and losscs. 

"The state increases the incentive for 
an imsiibsidized enterprise to fulfill the 
plan by expanding the economic inde- 
pendence of the enterprise and making 
part of its profits available to supple- 
ment the working capital, capital in- 
vestments and the funds of the enter- 

Proliahly the greatest diffieulty faecd 
by the production plant is its liaison 
with the design bureau that developed 
tlic aircraft going into mass production. 

Two basic relationships exist in this 
area. In the most prevalent situation, 
the design bureau has its own shop to 
build experimental aircraft. 
Experimental Construction 

In the other case, the experimental 
aircraft construction is handled bv a 
"series" plant under contract to the de- 
sign bureau. ’Ihc latter method is een- 
crally used for very large aircraft such as 
the Tupolev intercontinental bombers 
Bison and Bear. It is reported that 
I’upolev is in charge of a "series’’ plant 
as well as the development design bu- 
reaus and that all of the experimental 
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AN EXTENSION OF RELIABILITY. ..Cannon Plug Harness Systems feature MS, or other specified 
plugs, and cables as one complete un/t— extending the Cannon responsibility to the cable system 
as a whole. Supplementing its capabilities as the world’s largest manufacturer of electrical plugs 
Cannon Electric has filled the need for greater reliability by pioneering custom "harnessed plug 
systems” for such companies as Douglas Aircraft- Cannon facilities perform all phases of development, 
from engineering through model and pilot fabrication and provide a single source of supply for both 
plugs and harness assemblies. The extensive testing laboratories assure ready-for-installation deliv- 
eries with no pyramiding of costs and a maximum of reliability. Write for Harness Catalog HC-1. 
Cannon Electric Company— 3208 Humboldt Street, Los 
Angeles 31, California. Please refer to Department 110. 

Factories in Los Angeles. Santa Ana, Salem, Toronto. 

London, Paris. Melbourne and Tokyo. Distributors and 
Representatives in all of the principal cities of the world. 



CANNON 

tPLUGS 





and production work tor liis aircraft 
comes under Iris personal direction. 

Under either of these arr.ingenients. 
the design bureaus are in a preferential 
position- Kngineers working in the de- 
sign bureaus make roughly 29% more 
in salary than the engineers in the pro- 
duction plants, depending upon tlicir 
categor). Ihis situation apparently is a 
particnlarh sore one facing top Sosiet 
management today. 

,\nv tcdmical change in an aircraft 
\ihich the ■'series” plant deems neces- 
san for improsed production must be 
approsed hv the design bureau. These 
design changes to improsc |)rodnclion 
ate drafted and detailed by the ‘‘series” 
design bureau of the prime "seties” 
plant and ate then checked by the dc- 
\elapinent design bureau. 

hfodification of the original design 
to intprove pcrfoniiance or to correct 
operational deficiencies arc handled 
through the deselopnient design bureau. 
Responsibility for. and authority over, 
the quality oi tlie production airctaff is 
placed completclv in the hands of the 
director of the prime "series” plant. 

One of the fundamental techniques 
of Soiiet mass production of airaaft as 
explained b\ Dr. Lieingston is; 

"Now here is a major point of de- 
parture between their procedures and 
ours. \A'hcn designs arc completed 
under the Soviet system, production 
tooling is authorized for all designs that 
look sensible. Tliis means that they 
tool lip at this point for. say. three 
weapon ssstenis. knowing in adsance 
that thc\' arc onlv going to produce one. 

"When the prototype stage is reached 
and the prototype svstem is tested, tw o 
of these weapon systems will l>e dropped 
out, the production tooling for those 
systems will he scrapped and onh one 
will be authorized fcir production. 

"Unrier this procedure, the Soviets 
arc not delayed production tooling: 
and so, I'oii see thev get into production 
in one year whereas it normally takes 
us hso and three-quarter years.” 

Operational tesponsibilih of the So- 
yiet -\ir Force, .\eroflot. or wliatcver 
ageney happens to he the customer, be- 
gins yvhen their pilots perform an accep- 
tance flight test at the factory. Prior to 
that, pilots employed bv the "series” 
plant fiayg tested the aircraft in a|)|jroxi- 
mately the same manner U. S. manu- 
facturers test production aircraft. 

Britain Ortlerts Australian 
Jiinlivik Target Aircraft 

Britain has ordered 40 .Australian 
/iiidiyik target aircraft for guided weap- 
ons trials in Cardig-in Bay (W'ales). 
A'alue of aircraft and spares is about 
S2i million, Ministry of Supply says. 
Latest yersion is powered bv .Armstrong 
Siddelcy Viper ASV engine and flics at 
60,000 ft. 



has imporlant assifrnmenta available in 
ihe folioKing calfgories; 


I. ElECTIIONIC AND FUGHT DATA 

StSTEMS AKO COHTMIS; Specialized ex- 
periciice willi control devices uliliz- 
ing servos, analog computers, Mach 
sensurs ami iransilorized circuitry. 

J. MISSIIE SYSTEMS, COMPONENTS AND APU S; 
Spei ialisls in turbine power systems, 
airborne electrical machinery, chemi- 
cal fuel svslems and eleclromecliani- 
cal ciinlrols. 


3. PRODUCT AND PREIIMINARY 
ANAlYTICAl DESIGN: FUeclronic, acrq 
and lliermnily namic engineers to es- 
lahlisli performance characteristics 
and determine design parameters of 
advancci) prodiicls. 

4. FLIGHT INSTRUMENT AND TRANSDUCER 
DESIGN ANALYSIS AND DEVELOPMENT: Per- 
formance analysis, ability to prepare 
anil conrdiiiale proposals, invesliga- 
liiin and synliicsis of ilynamic ays- 


5. FLUID AND GASEOUS CONTROLS: Design 

and deyctopmen! of gaseous nitrogen, 
I,0\ imnsl'cr. storage systems and 
cunvrrlers and liipild gas cooling 

6. TURDOMACHINERY: Design development 
and i|iialifieauiin nf ga- lurblne enm- 
pres-nr<. air ovole I'ooling liirlnncs 
and evtremely high pressure, loyv vol- 
ume flow equipmenl. 

7. NEAT TRANSFER: Aero and ihermo- 

ilyriamii' engineers for design of elcc- 
irnnir cooling packages, evaporative 
lieat excliangers and airborne healers. 

B. SERVO-MECHANISMS AND 
ELECTRO-MAGNETICS: Experience or 
■raining in design, development and 
ajiplieatlon of magamps, injectors and 
Iranslormers, 
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THE NAVY’S FIRST 



Centralized Air Data Computing System 


Refrigerotlon Pockage 


Ram Air Turbine 


North American Aviation’s twin-jcl 
A3J “Vigilante” is the Navy’s neiv- 
esl attack weapon system ... an all- 
weather, carrier-based. 30,000 lb- 
thrust aircraft which delivers both 
conventional and nuclear weapons 
from high or low altitudes at suj>i-r- 

Conlributing to the succe&s of the 
first aircraft produced under the 
Navy’s weapon system management 
concept is Ihe following AiResearch 
equipment: 

AiRe$earch Centraliaeil Air 
Dola Computing System pro- 


vides information for Ihe major 
flight data subsystems dealing with 
bombing, navigation, engine inlet 
control, radar, automatic flight con- 
trol and includes cockpit indicators 
sliowiiig true air speed, altitude and 
engine inlet air temperature. 
AiResearrh environmental 
System Components for )>erson- 
nel and compartment air condition- 
ing and pressurization include: 
cabin pressure regulators, safely 
valves, cabin refrigeration package, 
equipment compartment refrig- 
eration package, primary heat 


exchangers, pressure suit heal ex- 
changers and water-alcohol tanks 
for evaporative cooling. 
AiResearch Ram Air Turbines 
provide power for operation of sur- 
face controls, jnstrumi-nlation and 
landing gear in case of emergencies. 
Also included are miscellaneous 
valves and electro-mechanical 
equipment. 

Systems engineering, support 
services and systems management 
have enabled AiResearch to inte- 
grate these vital subsystems into 
North American’s A3J- 


fliResearch Manufacturing Divisions 

LosAsgelesSS.Cali/ofnia • P/ioenix,Affzonu 

System, Paciages and Components /or: AincnaFT. missile, electhonic. nucleah and industrial applications 
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DYMA-SOAR.. • An important step forward into the Space Age 
marked the award of preliminary design contracts for 
this advanced vehicle to the Glenn L. Martin and 
Boeing Aircraft Companies heading competing design 
teams. Dyna-Soor will be designed to glide around 
the world in a series of skips at speeds in excess of 
17,000 M.P.H. Its mission is orbital reconnaissance, 
strategic bombing and aid in exploring the fringes of 
outer space. 

Like other developments in Space Technology, 
Dyna-Soar, even though not scheduled to Ay until the 


1960's, will affect thousands of buying decisions 
tomorrow, next week, next month. AVIATION WEEK 
anticipated this kind of vehicle in its March 18, 
1957 issue— has also described it in other technical 
articles— in the November 11 and December 16 issues 
of last year, and in the "Research for Space" edition 
of June 16, 1958. 

The most authoritative source on Space Technology, 
AVIATION WEEK is also your most effective advertis- 
ing medium to the entire Aviation industry including 
the multi-billion dollar Space Technology market. 


Sell Today tha Market of Tomorrewt 
SPACE TECHNOkOCY 


Aviation Week 

fiK/urfiHf jpoce Tethnology 


A McGraw-Hill Puhlicatioa ® 

330 West 42nd Street, New York 36, N. Y. 






J. B. Wassail, Director of Engineering, with Lockheed since 1937 


A message of importance to career-minded engineers: 


Lockheed 


■'Lockheed aircraft continue to blare new trails for manned flight. The 
new Eleclra is America’s first prop- jet airliner. A Navy version of the Electra 
will be the country's first turbine-powered submarine hunter. 

"Already, our design groups plan the supersonic jet transports of 19%. 
Meanwhile, new speed and altitude records set by a Lockheed F-104 
Starfighter move manned flight to the fringes of outer space. 

"Within and beyond lie many problems for our engineers: problems in aero 
and thermodynamic characteristicsat supersonicspeeds, in radar, in optics. In 
infrared and data processing for airborne detection systems. Additional long- 
range problems exist in military systems analysis, nuclear and space craft 
systems, commercial air transport studies, and industrial operations research. 
"There are openings now for thoroughly qualified electronics and aero- 
thermodynamics engineers and operations research specialists. 

"If you are interested in a Lockheed career in California, write us today. Address 
E- W, Des Lauriers, Manager Placement Staff, 1708-Aa Empire Ave., Burbank." 


California Division • Burbank, California 


BUSINESS FLYING 



PROTOTYPE Noiiiud will be used by North American's Coiumbm Diiisinn as a transport and for pilot instrument proficiency checks. 


T- 28 A Converted to Utility 

Cons-ersion of surplus USAI' North 
•Lmericin T-28A twiners. 


the best features of tliis model « itli the 
engine of the Nary T-2SB, lias been de- 
iclopcd by Nottli American Aiiatirm’s 
Columbus, Oliio, dii ision, for civil and 
military utilih operation. 

Named tlic Nomad, the comcrsioii is 
designed for executive transportation, 
instrument proficiency checks, aerial 
survey operations or as an armament 


Nomad will start flight tests in De- 
cember to obtain a Cisil .Aeronautics 
.\dministnition type certification in the 
normal and utility categories. North 
Amcrinm-Columbus has granted a li- 
cense to PacAcro Engineering Corp., 
Santa Monica, Calif., to merchandise 
and handle subsequent cometsions. 
North Amcriam will retain the proto- 
type for its oivn use in company pilot 
instrument proficiency checks and for 
transportation in support of military 


Transport 

relations at various nasal air stations. 

North .American reports that the 
Nomad comcrsioii program w-.ij under- 
taken as a result of inquiries from for- 
eign goiernmcnts and on the basis of a 
market survey conducted by Pac.Acro. 

Basic feature of the remodeling pro- 
gram is the combination of a US.W 
T-2S.A fuselage with a Navv T-28B 
Wright RlS20-s6 engine delivering 
1.350 iip. and a threc-filade Hamilton 
Standard Ilydramatic propeller provid- 






Space power 


The newest, most advanced Air Force missile project 
is Minuteman — a weapon system built around solid- 
propellant intercontinental ballistic missUes, Minute- 
man is under accelerated development for use by 
the Strategic Air Command, with the Air Force’s 
Ballistic Missile Division managing the program. 

Boeing is associate prime contractor for Minuteman 
assembly and test — an assignment that came to the 
company in recognition of its missile and system 
integration experience, its outstanding facilities and 
research capabilities. Boeing’s organisation, research 
and manpower resources have been geared to meet 


the complex technological needs of the space age. 
Engineers and scientists at Boeing are at work on 
other advanced research and development projects, 
including Dyna-Soar, a manned space vehicle that 
will orbit the earth at speeds approaching 18,000 
miles an hour, and be capable of re-enterbg the 
atmosphere and making a normal landing. 
Minuteman, Dyna-Soar and other advanced projects 
at Boeing offer exceptional space-age opportunities 
to engineers and scientists of all categories. Drop a 
note to Mr. Stanley M. Little, Department C-82, 
Boeing Airplane Company, Seattle 24, Washington. 
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ing (i|>timiim cruixe pcrform.mcc. Other 
iluiiigts iiidiido a !it« engine fouling. 
,ii|iuc mount .iiicl lutdu.irc, adtlitioiiul 
liid III outer wing panel, aloc-.itioii of 
urtiiiii c(|iiipment .ift to retain hiihincc. 
ihffcteiit metering pins in tlie I.mding 
ge.it and some strenglheniiig of fotnatd 
fuselage and tail Cockpit lus been 
imidernized and nesv r.itlio eciiiipnicut 
idded. Kiigiiie installation is similar to 
the I.tar.itar poutr |>,idv on I’acAeto'x 
iseciitire comersion of the l.ocUieed 
I .odestar. according to North .\merican. 

Current ojscr.iting gross ueight is 
■ 9(in lb. .\irplanc lias a limit load factor 
of 7.9Gs. Cruise speed is stated to be 
tfls inph. at 2(1.(100 ft. at (nli power. 
Service ceiling is sS.OOO ft. and range 
o 1.100 still- mi. Ground roll for fake- 
olf is gisen as ft. and landing roll 
IS iipproviiiiiitdi' 1.410 ft 

Custer Channel Wiiijr 
Production Planned 

.\ fiie-placc icrsion of tin CosKr 
Channel U'ing will go into prodiidion 
III Canada nest spring and will 1>c 
offered in the United Stales at a price 
of approximatch Sff.OOO, according to 
). \V. hra/er. a fmiiuler and |)tesideiit 
of former Kaiser-Kr.izer Cotp. I r.i/er 
.Old Willard R. Caster, tiesigiur of the 
Custer Ciiaiiiiel \l*ing. li.n e formed the 
Custer I'r.izcr Corp., Nen York Citv. 

■I1ic Cnster CCW-4 will lie iiiami- 
factiired in C.iiuda In Notirdmn Norse- 
man. Montre.il, iiiidtr an agreement 
svitli Cnster hrazer, with final asseiiiblv 
in the United States. Mr. I'ra/er told 
\m VI lov WvTK. Under ctinsider.itioii 
IS a site in .\rizoiia and at Cmiton- 
\krmi (Ohiol .\irporl, lie luital. i'ro- 
tliictioii model will fciitiire 2fi0-lip. 
Contineiihil engines replacing the 
220-lip. powerplaiits in the |)mtotsj)c; 
landing gear will be located under the 
wing ciiaiiiicI sections and fuel will he 
in the wingtips. 

Prototype CCW-s has accumulated 
more than 100 hr. of flight test expe- 
rienct, I'r.izcr states. 

Flying Medics Plan 
Disaster Ojieralion 

disaster assistance program, utiliz- 
ing the sersices of the 1.500 pilot nicin- 
hers of the Miiiig Pliy.siciaiis .Assn, to 
gather ncce.ssars medical specialists in 
•hortest possible time, has been dcscl- 
oped hs the assiid.itiim for iitiUzation 

In- tlie gosemment at no cost. 

'Ilie 1,500 flying doctor inenihers of 
the association arc capable of qiiickh' 
.isseiiibhiig several liiindred ait|jl.incs, 
each with a doctor, two trained nurses 
nid an important cargo of medical 
supplies, atanv point in the U. S. Sup- 
plies would include surgical instruments 
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precision . . . 



Maximum precision, perforznence, and accuracy are inherent in 
all Keeriott components. Superior perlormance under the most 


Synchros; Sizes 25 through 8 

Errors os low os 20 seconds 
Motor-generators: Sizes 15 through 8 

Lineority better than 0.01% 
Servomotors: Sizes 25 through 8 

Wound for transistorized amplifiers 


Components ere available to withstand high temperatures (up to 
200"C), severe vibration (to 2000 epe), and shock (to 50 G). 
Corrosion resistance and light weight are further reasons lor the 

mentsi miesiles end aircrefl. Write today for engineering data. 


Engineers : Keor/ett effnr ehatUnging apperiuniUts 
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CONTINENTAL APPROVES 
COMPOUNDED AVIATION OIL 

RPM Aviation Oil Compounded 
meets Continental’s Specifications 


From the service bulletin of Continental 
Motors Corporation, one of the world’s largest 
producers of light aircraft engines: 

"It has been the past policy 
of our organization to ap- 
prove only straight mineral 
oil for use in our Aircraft 
Engines. This policy is now 
being revised and we will 
now approve use of deter- 
gent oils meeting our speci- 
fication MHS-24* for use in 
all our Aircraft Engines.” 

He 

« RPM Aviation Oil Compounded 
meets Continental’s 
MHS-24 Specification 


Many pilots report . . .“RPM Aviation Oil 
Compounded extends time between major 
overhauls up to 2,000 hours without signifi- 
cant wear!” Here’s what a few users say about 
their engine performance . . . 



PETER CLUCKMAN. holder of many light plane distance records 
uiih this Beecherafilionama. "I uicKPSiA-riaiion OUCorapoundca 



HAROLD E. ROGERS. CHESTER. CALIF., ambulonee mis- 
sionioi-erihe Siena."ne tut lime my Cessna 170 got iis 800-hoor 
overhaul, I found the rings still hod original machine jniths." 


JFe take better care of your plane with S. 0. products 


STANDARD OIL COMPANY 


OF CALIFORNIA 


unci sterilizing ngents, nnccxttics tind 
sedatives, antibiotics and sulfa doriva- 
lites, immunizing agents and vaccines, 
antiseptics, sterile cotton, gauze dress- 
ings and blood replacement agents. 

I'lting Physicians Assn, notes that 
normal dispersal of the airaaft would 
preclude them from all being destroved 
in the e\cnt uf disaster. .Aircraft’s small 
size makes them cspcciallv adaptable to 
landing at unprepared sites, close to 
the scene of trouble. 

'Hie assinriation reports that cost of 
duplicating currently available facilities, 
as operated by its membership, would 
•ipproximatc S47.7s0.000- It breaks 
tfiib down as follosvs: 1.700 aircraft, 
w ith instruments and equipment. 522.7 
million; 1.700 hangars. S7.7 million; 

1.700 pilots in stanclbv and training at 
57,000 per year, 57.5 million; 1,700 
M.D.s in res’erse status at 51,000 per 
ye.ir. 51,7 million; 7.000 nurses in te- 
sco'C .status at 51,000 per scar, S7 mil- 
lion; fuel, maintenance, etc., for train- 
mg, per year, 51.7 million: .administra- 
tion anti organization expenses, pet 
'Car, 51.7 million and surgical and 
medical equipment and supplies. 5750,- 
000. 

1110 association further notes tliat tlic 
proCT-ni!. if used by the gosernment, 
could readily be extended beyond its 

1.700 pilot-medic membership through 
voluntary cooperation with owners of 
priv'.itc planes who would agree to trans- 
port non-flying physicians and equip- 
ment to stricken areas in an emergency. 

Raiifie of Aa ionics 
Extended in T-37A 

Completely new eommnnications and 
navigation equipment for the Cessna 
T-57.A twin-jet trainer has Isccn ap- 
proved by US.AF and will be installed 
in mid-1979. Improved mission cap;i- 
bilitics arc expected with installation 
of the new equipment; the origin.il gear 
has been a source of complaints on the 
ba.vis of insufficient range, .Avi.sriox 
U'ef.k noted in its pilot evaluation of 
the T-77A (,\\V .Apr. 1, 1977, p. 4S), 

'riiC equipment is being installed in 
a prototvpc aircraft for exhaustivv test- 
ing. expected to last some six months. 

Tlic modification involves installation 
of the following equipment: .ARC-74 
UHF receiver-transmitter |jnn idiiig 
5-10 w-att peak on each of the available 
1,750 channels. . Twenty preset chan- 
nels are available; these mav be reset bv' 
the pilot. .\nv of the rcniaiiiiiig chan- 
nels can be selected individiiallv by the 
pilot. Tlic pilot can select tlic "Guard” 
channel at anv Kmc bv switching from 
■ Prc.set” to ’’'Guard" ' at the channel 
selector on the control bead. Current 
equipment has nnlv one-half w-att oiit- 

101 \'()R sy.stcm provides continu- 




This new Miller development improves qualify, speed ond 
range of tungsten inert gos welding in oil outomotic fixture 
ond monuol opplicotions, Balanced wave (BW) chorocter- 
istic results from new Miller balance control which elimi- 
nates the d-c component present in most welding currents. 
Output of the Miller BW welder is ONLY pure a-c, DELIVERS: 

Excellent arc stability 
Maximum heat 
Deeper penetration 
Foster welding speeds 


Complete particulars will be sent promptly upon request. 



AVIATION WEEK, 


sr 24, 1958 






Someday youf* name may go on ttie door of a top*manogement office of the AC Division ... or of the General Motors Corpora- 
tion. This is part of GM's "open door" policy. This means thot not only is every GM door open to every employee, but that every 
open door represents opportunity, Todoy AC helps fulfill the large demand for inertial guidance systems (with the AChiever) 
and many other electro-mechanicol, opticol and infra-red devices. In the future AC will supply even more instrumentation needs 
—both militory ond commerciol— for the ' spoce era.” Your long-ronge prospects ot AC con hardly be equaled. You'll gam 
invaluable experience working shoulder to shoulder with recognized experts on mony ossignments. You II enjoy highest pro- 
fessionol status, which can be enhonced by working on advanced degrees at engineering schools located near AC focilities. 
You con work at AC facilities ocross the country or around the world. In short, if you ore o graduate engineer in the electronic, 
eleciricol or mechonical fields, you con go places of AC, becouse AC is going pieces. This is worth looking into. Just write the 
Director of Scientific and Professional Employment; Mr, Robert Allen, Ook Creek Plont, Dept, D, Box 746, South Milwoukee, 
Wisconsin; or Mr. M. Levett, Dept. D, 1300 N, Dort Highway, Flint 2, Michigan. It may he the most important letter of your life. 


Centroti • eombFng Novigetione 
• Viboccll 




AC SPARK PLUG 


THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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mi-i Omni btutiiig iUitoimtic.ilK «1ki> 
proper frequent;- is selected. I''rc([ucii- 
eics e.ni Ix' eliostn in IflO kc. iiiere- 
menh from lO.S to n;,9 me. TTic 
ID-250 .-\R\ r.idio iiwgnetic indic-.itor 
prat ides u hearing to the oinni station ,is 
well u.s an .lircr.ift heading indicilion. 
.•\n ID-5S7 .\RN’ prmkics course in- 
dication. 

I'iaeli pilot will lime a C-S2-l.\ 
.AIC-IO aiiiplificT-conttoI head, ptmid- 
ing indii'idiial intctplionc si-stems. 
pilot may seleet \atioiis eomhinations 
of interphone, toniiminiaitioiis and 
naiigation reception as «e1l as the "liot- 
inikc" feature, whicli can be turned 
off. Selector knob has a '•|Jring-lo.ided 
■'call’' position iiliich oierrides the in- 
tcrpliones. 


PRIVATE LINES 


N'ew l.yeoining IGSO-48f'-.\l.\f) fuel 
injeetion icr.sinn of T-fO-lip. geared and 
sii|x-reliatged six-cvlindcr engine for 
Imsiness airpkmes will he insl.illed on 
1959 model of Beech I'win-Bonanra. 
Kngine is also on improuxl l,-2>h' 
rwiii-Ronan/a for U. S. .\rim I.U\' 
Vov. r. p. IIS'. I’owerpiant is 
ec|inj)ped with Simmonds 5"0 fuel in- 
jector having autoiiiiitie altitude mix- 
ture compensation. |-‘uel eonsninptinn 
.It rated power is 20 gph.; at 655; 
prss-er, it is 1".5 gph. and at 60'T. it is 
I 5.S gph. Bs monntiiig fuel injector on 
rear of engine, l.yeoining reports en- 
gine’s over-all length is decreased In 10 
ill- compared with carhiiretor version. 

■•'nUpw-on contract s. dived at more: 
than S2 million, cosering revnaniitae- 
turiiig of additional qiiantitv of 1,-2’ 
Twin-Bonanra liaison planes to I.-25D 
eonfiguiation has been avvaided Beech 
.Mrctiift Cor]}, by U. S. .Uim. .\vvaid 
sup|)lemeiits initial conliact for Sl.TIO.- 
000, extends program to |iih. 1959. 

Project .\ll-|et. beginning tins inoiifli 
at Hainhridge ,\ir B.ise. Ga.. will provide 
sS ]}rimarv students with covnpletc 
training in Cessna I -5".\ twin-jet .lir- 
craft. Students ciirrenth rcceise 50 hr. 
ill piston-engine Hceeh T-5-|.\ primarv 
tr.iincrs before going to T-5".\. where 
tliev reteise lOO hr. Students in Proj- 
ect ,\1I-Jet will get 115 flviiig lionts. 
all in I -5",\s- -\n identic-al grou]i in 
the .same class at liS-VI ’s primary 
school. opeT.ited here h\ Soutliem .\ir- 
wavs iukIci contract, will fake iioTiiial 
course for i>asis of coin|)arison. 

rixed base for execiitise airer.ift 
maintenance, oserliani and conversion 
has been opened by Remmert-W'erncr. 
Inc., at Mercer Counts- (N. J.) .\irport. 
in hangar formerly occupied by Stron- 



AIR pusi^lfir^ 
CALIFORNIA 
FOR 

PRECISION 

FASTENED 


SPECIALISTS IN 
AIRCRAFT FASTENERS 
Look to .^i^ ImJusiries of California 
for all your NAS. AN, MS fastener 
requlremenis svhelhcr In package or 
carload quaniiiy. 

A wide range of fasteners arc 
available from Hex bolts: Phillips 
head screws and bolls; Hi shear 
rivets to Torq-sci screvs-s and bolts 
in most configurations, sizes, ten- 
sile strengths and materials. 

AIC. can supply from stock or 
manufacttire to order the right 
fastener to meet your requirements. 
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koff Aircraft Corp. Operation will pro- 
vide 2-1-hr. line srvicc. 


SCIENTISTS & ENGINEERS 


For our test facilities at 
Vandenberg AFB and Point Mugu, Calif. 


Lockheed Missile Systems Division's newest location is at Vandenberg 
Air Force Base near Santa Maria, Calif. Santa Maria is approximately 
halfway between Los Angeles and San Francisco, making either city an 
enjoyable weekend trip. The climate and scenery here are superb, Fine 
golf courses arc nvailable as is good surf fishing, and swimming in the 
Pacific just 20 minutes away, it's an ideal location for working and living. 

The Division is systems manager for such major, long-term projects 
as the Air Force Earth Sateiliie, Q-S and X-7; Army Kingfisher; Navy 
Polaris IRBM and other important research and development programs. 
It was honored at the first National Missile Industry Conference as “the 
organization that contributed most in the past year to the development 
of the an of missiles and astronautics." 

Responsible, high-level positions are available for experienced per- 
sonnel in the jollowing: 

Electronics B.S. in E.E. or equivalent, with experience in one or 
more of the following: telemetry; Instrumentation; radar and communi- 
cations including radio, radio telephone and high speed teletype; VLR 
trajectory tracking. 

Plight Test Analysis B.S. required. M.S. preferred, in E.E. or 
M.E. with strong background in statistical math and minimum 5 years' 
experience in missile flight test planning and analysis, including knowl- 
edge of command guidance, structural evaluation, destruci systems and 
range safety. 

Flight Test Evaluation Ad vanced degree required in A.E., 
M.E., E.E., physics or math with minimum 5 years' experience in one 
or more of the following: technical control of missile systems tests; 
analysis and evaluation of missile systems performance; preparation of 
systems reports: missile fllglu lest activities in blockhouse, countdown 
and launching operational performance evaluation, Liaison with the 
military is an important purl of these assignments. 

Flight Test Operations B.S. in A.E., M.E. or E.E, with S 
years' experience in missile flight lest operations for blockhouse, count- 
down and launching activities, Liaison with the military is an important 
part of the assignment. 

Theoretical Physics M.S. in physics required, Ph.D. pre- 
ferred, with experience in space physics, or nuclear physics applications; 
infrared and other detection methods, with ability to evaluate flight lest 
program effectiveness. 

■ For Information regarding these and other related positions, 
please write; Research and Development Staff, Dept. 1711, 962 W. El 
Camino Real, Sunnyvale, California. 

Loekheeil / 

MISSILE SYSTEMS DIVISION 

SUHHmiE, PALS ALIO, VAN NUVS. SANTA ONOZ, VAttOtNOENO AFi, CALIFOm 
CAPE CANAVENAL, FL08IOA • ALAUOCONIIO, NOV MEXICO 


Ainnar Radio Service, Ronkonkoma. 
N. Y-, is newlv appointed Collins Radio 
Co. autopilot and Sight control service 
agenev for eastern U- S. 

Major aerial survey, including photu 
mapping at 25,000 ft. and ground pro- 
file recording to provide specific and ac- 
curate records for eventual mapping, is 
ciirrcntiv being handled by Spartan Air 
Service (F.astem) Ltd.. Nairobi. Kenya, 
for Mozambique. Portuguese East Af- 


Long-range fuel system for Cessna 
310 light twin business plane provides 
total capacity of 330 U. S. gal., en- 
durance of over 18 hr. and still ait 
range of oser 3.000 nant. mi. at normal 
cruise power settings. System provides 
two 100-gal, tanks mounted in fuscl.igc 
bdiind front seats; if desired, one 100- 
gal. tank can be installed permitting 
use of one rear seat, on the riglit side. 
Left tank has booster system permitting 
fuel feed from long-range tanks in event 
of engine fuel pump failute. System 
nas developed by Rural Aviation. Ltd.. 
Nfsv Plymouth. N, System for carry- 
ing and airdropping eight standard-size 
bales of hay from a Cessna 180 also has 
been developed by Rural Aviation. Sys- 
tem utilizes a large open-frame cage 
under each of the plane's wiitgs, fitW 
to standard supply dropping racks; doors 
under cages arc opened to release hat 
bv means of a solenoid easily operated 
bv a button on airplane's control col- 


LcaiCal oi>cncd sales and service 
facilitv iir the International Citv Build- 
ing. 4-I71 N.W. 36th St.. Mi'ami. in 

line with expansion of its line of com- 
munications. control and navigation 
equipment for business and airline air- 
craft. New office is managed by E. A, 
Bostclm.inn, 

Font Piper Conianclics are being de- 
livered to Sudan Interior Mission, Jos, 
Nigeria, for use in organization's mis- 
sionary. educationai and 'Wlfare work 
in central and northcni .Africa. Co- 
manclies ivill replace the fonner fleet 
of fisc liglitcr and slower aircraft used 
bv the mission. 

Piper Comanche number 500 svas 
dcliscred this montli just 10 motrths 
after first airplane was handed over to 
a customer. Comanclic number 500 
went to a SS-tT.-cId 'I'e.xas businessman 
and rancher, is a 230-hp. Autoflitc 
model. Piper currentis is producing 
four Coinanchcs per working dav at 
Lock Ilaten. Pa. 
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WHAT'S NEW 


ENGINEER 0 P P O R T U N I T f E S AT RAYTHEON 


Publications ReceiA cd: 

Solid Propellant Rockets-])) .Alfred J. 
Zacliringer-Pub. .American RucketCo., 
Box 1112. W'vandotte, Mich. 8.8.00; 
306 pp. 

’I'ltis hook brings ttni up to d.itc on 
solid propellant rocketry. It contains 
data on almost every solid rocket, data 
tables, graphs, drawings phis a large 
collection of photographs. 

Nnclcar Rocket Propulsion— b\ R. 
Bussard and R. D. DcLaucr. Los .Alamos 
Scientific Liboratort, Unive’tsitv of 
California-Piib. McGraw-Hill 'Book 
Co.. Inc-, 330 AA'est -t2iul St., New 
A'ork 36, N. Y. Si 5.00; 37npp, 

Comprelicnsive report bringing to- 
getlier tlie reactor pliysicist and engi- 
neer with work of the rocket and missile 
designer. 

.Aircraft Coinraonications Systems- in- 
II. II, Grover, .A.R..-Ac,S'.. M.I.N;. 
Pliilosopliic.ll Library. 15 East +0th St-. 
New York 16, N, A'.' S-1,75: 127 pp, 
Tliis book will bring an expericTtced 
flight radio operator up to date with 
modem equipment, and will also be of 
'alue to nil sfiidcnts working for their 


Sputnik Into Space— by M. A'assiiiev 
with Prof- A'. Dohronravm. Soviet 
•Acadeany of Science: Ibo Dial Press, 
Inc-, -161 h'ourth -Avc., New A'ork 16, 
N. A'. S3.75; 181pp. 

'Iliis hook provides a glimpse of the 
picscnt and future Russian rockets, 
satellites and missiles. 

Re})orls Available: 

The following repotts were sponsored 
by tire Office of Technical Scniccs, 
U.S. Department of Commerce, AA'ash- 
iiigton 25. D. C. 

A Rotatable-Magnet Permeameler-by 
R. K, ienzer and M, A, Bohlniamt, 
Indiana Steel Products Co., for AA'right 
.Air Development Center, U. S. .Air 
I'orce. S50; 9pp.; (PB 151 352). 

Double Inhibit Magnetic Matrix Switch 
—by L- r. Silva, .Altcrdccn Proving 
Ground, U. S. Armv. $-50; 1 5pp.; 
(PB 131353). 

Statc of Dcvclo)>nicnt of Thtmial 
Radioincict— l)v .A. Pfenningcr, II. lb 
Henry, M, Godet, and C- AA'tigrin. 
Qiumtum Inc. for AA'right .Air 17evehip- 
inent Center. U. S. .Air I''orce. March. 
1958. Sl-30; 57pp.; (PB 1517-16). 
Procedure for Determining Vapor Pres- 
sures of .Matcricis of Low A'olafility- 
bv Q. M. Baiientine, AA’riglit .Air Dcvel- 
upment Center, U. S. .Air Totcc. I'eb- 
ruary, 1955. S.75; 20 pp.; (PB 131469). 



FLICHT TEST READY TO START as Raytheon engineer conducts final check. 
He works with Mme oE our country’s top design engineers on aircraft navi- 


Help design new ceherent radar systems 
for aircraft navigation and guidance 


Small project groups svith full systems responsibility, working on 
the most interesting and advanced radar and navigational prob- 
lems of the day — this is the atmosphere at Raytheon’s Maynard 
Laboratory. 

A company with many engineer-managers— experienced execu- 
tives with young ideas— tends to create an exceptional environment 
for your professional development. Other Raytheon benefits: 
excellent starting salaries, regular reviews for merit increases; 
town or country living in beautiful New England. 

We now have opportunities for men at alt experience levels in: 


MICROWAVE COMPONENT SYSTEMS ANALYSIS & 

DESIGN ENGINEERING 

ANTENNA DESIGN TECHNICAL WRITING 

ELECTRONIC PACKAGING SPECIFICATIONS WRITING 

ADVANCED CIRCUIT DESIGN 


For complete details on engineering positions in any of Maynard's 
project groups, please write John J. Oliver, P.O. Box 87 A, 
Raytheon Maynard Laboratory, Maynard, Mass. 


RAYTHEON MANUFACTURING COMPANY 



Excellence in Electronics 
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WHO'S WHERE 


Major Southern California 
missile operation has 

Immediate openings 

for qualified graduate 
engineers with experience in 


Instrumentation Systems 

with general knowledge of niissite systems, including 


Guidance Systems 

Experienced in research and testing of practical hardware, and 


Flight Test 

Background should qualify for planning and formulating 

Aerodynamics 

Must be able to analyze missile configuration to determine 
aerodynamic performance and stability and control 
characteristics. 

MISSILE DIVISION 

NORTH AMERICAN AVIATION, INC. AVA 
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EMPLOYMENT OPPORTUNITIES 



Engineers and scientists who thrive on a real challenge ... are creative . . . and interested in 
unequalled opportunities are cut out for Magnavox. Magnavox . . . the leader in electronics 
offers senior-level positions to men of this calibre in the fields of Airborne Radar, ASW, Com- 
munications, Navigation Equipment, and Digital Data Systems. Address your inquiries to: 


AVIATION 
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EMPLOYMENT OPPORTUNITIES 



SYSTEMS MLNAGEMEVT 


CROUNO SUPPORT 


• * 

C0MMUNICAT10HS • COUUnRMEASURES 
DATA PROCESSIUE 
S DISPLAY 

Thff Bcndix S\stems Division is located in a new two-slor>’ structure situated 
adjacent to the Engineerin? campus of the famed University of Michigan in 
Ann Arbor. Its new home, built this year, is divided equally between lalwraiory 
and office space. The first among seseral new units planned for the Division, 
this ljuilding is designed and complcteh- equipped for the research and 
dcs elopmeni of sveapons systems. 

The .Systems Division, staffed with qualified engineers and scientists, is 
devoted to the exploration of new approaches to the development of military- 
weapon systems. .Serving as a focal point for the entire Bendi.t Corporation, 
It assures harmonious transition from beginning weapon concept to final 
system production. 

If you are seeking an opportunity to engage in the development of advanced 
weapon systems and are a qualified engineer or scientist, you arc invited to 
write the Bendix Systems Division, Depl AU24,Ann Arbor, Michigan. While 
working, you will be able to advance your education by attending daytime 
classes at the University of Michigan. And Ijoih you and your familv will 
enjoy the many benefits of lii'ing in a noted university town in the hrart of 
Michigan's -‘Water Wonderland.” 

Bendix Systems Division 

ANN ARBOR, MICHIGAN 
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IBM KINGSTON 


. . . probing electronic frontiers 

for tomorrow’s break-throughs 


Research into uses of magnetic thin-film components In 
advanced electronic equipment is typical of the many 
exciting creative opportunities now available at IBM 
Kingston. IBM research teams are also investigating 
other problems, such as; The use of magnetic materials 
in liquid-helium memory systems. . . and the evolution 
of new fabrication methods based on vacuum deposition 
techniques. This Is a fine opportunity to satisfy unfulfilled 
ambitions to do really original work among creative, 
constantly inquiring minds. 


IBM, a recognized leader in the electronic computer field, 
offers a stable balance of military and commercial work. 
You will find ground-floor opportunities for professional 
achievement at IBM Kingston. Liberal company benefits 
set standards for industry today, and salaries are com- 
mensurate with your abilities and experience. Kingston, 
M. Y., is 3 pleasant Hudson River valley community. It 
combines country living with easy proximity to New York 
and other metropolitan areas. 






EMPLOYMENT OPPORTUNITIES 
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EMPLOYMENT OPPORTUNITIES 



PROFESSIONAL PERSONNEL REQUISITION 


Combustion Engineer 

To stuily am! recommend the most effective use of con- 
ventional and special fuels in hypersonic air-breathing 
propulsion systems. Will evaluate combustion i|ualities 
of vaiious types of fuel, then ilevelop appropriate com- 
bustor ilesigns. Experience in fuels chemistry and in- 
ternal flow systems is desirable. 

Position is in ASTRO. Marguardt's .Air Space Travel 
Research Organisation. Here you will work with other 
engineers and scientists on several long term projects 
aimed at new and broader uses of ramjet engines and 
other advanced propul.sion cycles for air ami apace 
application. 

Martfuardt, recognised as a leader in the propulsioit 
fiehl, is advancing in many areas of advanced power 
systems and related fields. This may offer you the oppor- 
tunity you seek, Contact: 




SEARCHLIGHT 

SECTION 


MtOWEST'S lAaCESr 


2 HELICOPTERS 


“Searchlight” 

IS 

Opportunity Advertising 


Take Advantage Of It 

For Every Bushtess Wont 
"Think Searchlight First" 


SEARCHLIQH T SEC' 


new Bruhn-Schmitt Book 
on Aircraft Structures 

rtoiu the pen of the recognized author- 
ty, E. F. Bruhn, Purdue University, 
assisted by A. F. Schmitt, Convau 
Astronautics, comes Volume 1, 1958 
Edition. ANALYSIS AND DESIGS 
OF AIRCRAFT STRUCTURES . . . 
Aiiafyaia for Stress and Sfrohi, previ- 
ously published under the title of 
ANALYSIS AND DESIGN OF AIR- 
PLANE STRUCTURES. Deals pri- 
marily with statically determinate and 
statically indeterminate structures. 150 
rxampie problem solutions follow 
;heory. Detail on matrix methods in 
stress analysis of highly redundant 
structures. Postpaid anywhere in U. S. 
58.76. 

TRI-STATE OFFSET CO. 

straw Main Sfiv.r • CincInngH 2. Ohio 

AVIATION INSTITUTE for 
BUSINESS PIEUTS and 
CUMMERCIAE CARRIERS 

Offered by the University el Southern 
Cullfernla. Los Angeles. Jen. 19*Feb. 6, 
1959. 


Tuition: $295.00. Write to Univ. of So. 
Calif., Aviation Safety Division, Los 
Angeles 7, Colif. for brochure and reg> 
istration information. 

HHi 

SOSO WiiMnel.n Blvd. Cahvw Cllv, Clirwitle 

' FOR SALE ^ 

Completely Equipped 

WIUIAM C. WOID ASSOCIATES 
HU 7.2OS0 — Cebt.: SILIWOID 

Immediate Delivery 

WANTED FOR CASH 

PRAn L WHITNEY WRIOMT 

R183(^ R1820 

R985 R1340 R2000 

ENGINE WORKS 

INC. 

cioM. Ad'' is’ 

WANTED: M6-S BEECKCRAFT 

THt CMEU*8TMlfD”6SeyR«'TION. BEcIVoB* 
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NAA has immediate oironings 
for senior engineers to work 
on such Inp-level projefts as 
the R-TO. F-108 and the rocket 
ship X-15, 

As part of our expanding 
orpaiiizalioiu \ ou'll manage 
elevated temperature lest 
projerls. iiirludiiig planning 
und (lesipn; conducl lesls and 
reporl results. 

INSTRUMENTATION 

ENGINEERS 


iiislrunientalinn 
and equi|>ment limitations, 
and are ex[>erieiired in ihe 
design of setups, there is a 
career for you measuring 
strains, slalie and ilyimmie 
loads, temperatures and 
deflections. 

Wi ileto: Mr, A. L. Stevenson. 
Engineering Personnel. North 
Amerir.ui Aviation. Ine.. Los 
Angeles 45, California. 


NORTH 
AMERICAN 
AVIATION, INC. 


AVIATION WEEK, November 24, 1958 


125 


LETTERS 


Runway Lighting 

Capt. Robson’s article. “The CAA Stands 
Alone." (A\\' Sept. 29, p. ?1 ), would have 

■ 1. . j I jjfjgij j 


“a:; 


appear that no one would accept responsi- 
bility for CAA Technical Report No. 328. 
'ITie complete paragraph makes it quite 
clear that the Office of Technical Services 
assumes no responsibility 
originated in another agi 
standard notice used on au sucu icpuns 
printed and offered for sale to the public 
hv that office 

n the de- 


u,T': 


e following ri— . 

.0 C.A.A: “Because of the potentialities of 
floodlighting, we would urge that the avail- 
able c.icperimcnlal units he promptly relo- 
cated to an active airline airport “ 

testing of utilifs' of such 
espedited. -An airport t--"-! 


of such lighting can 
port havinj CQnffgurat 
ling with flashers (sucf 


^ such as 

ir Washington) should 
he selected. We would bas-c no objection 
to loosing these floodlights to Washington 
National tor further tests-in fact, svoiild 
be very happy to thus c-spedite their esalua- 
tion." The National Business Aircraft .Assn, 
summed up its comments to the C.\.\ 
with the following recommendation: "In 
brief, we believe that additional testing is 
required and look forward ‘ *' • " --v 

Ion National .Airport 

The statement that. .. _. ,, 

the beginning of this program that C.A.A 
personnel were agiinst flush lighting and 
were attempting to ‘sell’ edge lights . 
to be factual should have been written. “It 


of Ut reaHon oh rfie issues raised in Ifte 
ningasine's editorial colurmrs. Aililrett 
letters lo the Eiliior, Aaialion Week. 
330 W. 42n<l St.. Nete Tor* 36, IV. V. 
Trr to keep (eirers under 500 leords i?nd 
giee a genuine identifieetion. We will 
not prim oHonyiHoui leltert. hut names 
of Ktllen will be leilhAeld on requesr. 
ceiving the questionnaires requested that 
the forms be attached to flight releases 
when a flight was scheduled to land during 
the hours of darkness when the visihilitv 
was at or below one mile. 

.An important reason for developing run- 
way edge floodlighting is that there will he 
about 2H ILS in.«laTlations commissioned 
in the U. S. bv 1961. and many of these 
locations need improved lighting systems. 
It is gcnerallv conceded that we cannot 
"tie up" a busy airport for the time re- 
quired to install narrow gage systems in 

AATicn a government agenev conducts an 
evaluation ptogtain, suefi as the one in 
question, unless securitv reasons dictate 
otherwise, it is obligated' to make a report 
of its findings available to the public. Ihe 
C.A.\ has had numerous requests for the 
test results at .Andrews Ait Force Base and 
Report No. 538 has been used lo supply 

Robkri F. G.vtes 
Flight Operations Specialist 
Civil .Aeicnautics .AdminislPtion 
Washington, D. C. 


It is also’ol 


tainlv is obliga 


idings 


n lights would perform a: 
ram lights in tlie narrow 


T lights 

m." (Narrow beam lights 

natron- gage create an unbalanced light 
pattern sv-hen only a few feet from ninvvay 
centerline. .Actually, no one was mote 
surprised than the C.A.A when the flood- 
lights performed so well in the Jiero-rcro 
weather at Andrews Field. 

Before edge floodlighting svas installed 
at .Andrews Field, Jim Harding and I had 
flown the narrow gage system in visibilities 
down to one-quaiter mile and we both ex- 
perienced difficulty in judging aircraft height 
at tonchdovs-n (aircraft landing lights were 
not used). This svstem was 3.000 ft. in 
length. However, with onlv 730 Ft. of edge 

r.-jii-en- ...e:.e ;0Q ft. 


Ed.) 

Mr. Gates is avoiding the issue. The 
point is that there ace enough seals and 
names and official titles on Report 338 to 
cause many people (especially people in 
other countries as I specincally pointed out) 
to believe that Ibis is a complete and fac- 
tual report ' ’ 


stand- 

field, llic only "fact" here is 
that it represents the feelings of a few peo- 
l)lc in CAA. 

In regard to the floodlight installation at 
National .Airport, it is indeed true that 
people advocated this location— I also 


ccncuncd. 'This is not the issue cither. 
The problem is that C.A.A is allaclhiij 
weight to reports obtained 


floodlighting, which commenced 31 
from the runway threshold. Jim and I 
both able to land in the floodlighted area 
with consistent precision in visibililie.' down 
to 700 ft. runwav visual range. (Capt. Rob- 
son did not land at anv time, but made low- 
passes. In other words, he tested the lights 
as approach lights only.) 

Capt. RoJrson infers that the C.A.A is 
gathering pilot comments on AVashington 
National Airport floodlighting in weather 


C.A.A is using these 
reports. fronT pilots who have not had the 
opportunitv lo fly the narrow g^ lights, 
to bolster tlicii position on edge fToodlight- 

I the 

1 d.ie 

the "subject (AW July 29, 193’7, 
p. 47) stated: "Since the installation was 
temporary, the various fixtures were simply 
placed on top of the nmvvay surface. Be- 
cause of these steel and concrete obstruc- 
tions actual touchdowns were avoided. Gen- 
erallv we maintained a safe allilnde of 10 to 
abov-c the pavement although 


.ibiased fishion. Report 538 obvioiislv 
devotes half its space towards building up 
a negative case against narrow gage lights, 
then proceeds to idolire floodligliling. lu 
this it fails to consider the results obtained 
by other people connected w-ith the evalua- 
tion— people whom the C.A.A is supposed 
til represent and whose v-ie»-s were made 
known in an open meeting. This is the type 
of obstinate bureaiicracv- which has helped 
doom the C.A.A and w-hich ail of aviation 
hopes will di.sappear under Mr. Quesada. 

R. C. Robson 
.Arlington. A'a. 

Rules Exist 

Ov-cr the name of II. B. Davis, Burbank. 
Calif., in Ihc Sept. 1 issue of .Aviation 
AA’pEt (p. 90), appears .1 letter entitled 
"Liglitplane Rules.'’ Mr. Davis asla for 
regulations and control of lightplanes and 
sfates the instance of a student pilot taking 
off with two passengers from an unlighted 
Timway at night .after a midnight party, 
which' suggests the pilot being drunk or. at 
least, having been ifnnlmg. 

Obviously, Mr. Davis is not a pilot. He 
appareutiv does not know of the extent 
of air regulations regarding flight of private 
aircraft, or he would not have WTitten this 
letter asking for additional regulations. 'The 
pilot of the flight in question onlv disre- 
garded 30 or 40 long-established tegula 
tions (w-hich were know-n lo him since he 
had a student license), among them lieing: 
he vvas not permitted to fly at night; not 

Nfr. Davis does not say anything about all 
the accidents and deaths caused bv- this same 
tvpe of person getting into cars and driv-ing 
after midnight parties, hut v-ou have the 
same circumstances and the same loss of 
life and propertv. It se 
be some people'fi 
drinking and. un 
pc-opic have a pilot or student lieense. I 
suppose the pilot in question was killed, 
and probablv the passengers. Should the 
pilot have fiv-ed the penalty should have 
been very bcav-v and severe, not only lo 
compensate for damage but to make an ex- 
ample as warning to others. But, new 
aitd more rules? What good could they do? 
AA'e have rules against such things, including 
murder, but thev still happen. 

Fortunately, deaths from lightplane acci- 
dents ate decreasing all the time. AA’calher 
accidents still take their toll, but arc being 

country planes, and litter instrument train 
ing for the pilots. The "buzzing." or show 
off accidents are decreasing, too. as students 
are taught more in tlic line of cioss-country- 
trav-cl instead of flying for thrills. 

Perhaps if Mr. Efavis would just enroll 
al the nearest airport for a course of instruc- 
tion he would see that the rules and regula- 
tions arc there, but it still takes some com- 
mon sense and in some this is lacking. 

Ceobce NT Sager 
AA'illiamsburg, A'a. 
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When a jet screams down the runway fully 
loaded with fuel and ammo . . . reliability is the 
key to safety and "mission accomplished". 

Here's where warning of system failures is 
vital... where Leach reliability proves 


itself again and again. 



Look to Leach for 


reliability! 

A major airframe manufacturer relies on three 
types of Leach Relay assemblies in a single 
dimmer package to solve the problems of pilot 
safety, visual distraction and eye discomfort 
for pilots of two of its advanced jet trainers. 

The assemblies switch on master caution 
lights, fire warning lights and other emergency 
warning lights .-- each requiring significant 
differenc-es in intensity to catch the pilot's 
attention. Each of these assemblies has its own 
series of resistors and diodes; altogether they 
serve 27 different circuits. 

Clear lamps of fixed light intensity are used 
behind green, amber and red colored elements. 
The resistors in the L each Relay package 
permit varying degrees of light intensity for 
instrumentation illumination. They assure 
control of instrument panel lighting during 
ground taxiing, under extreme opaque 
conditions at high altitudes, during night 
missions and in the strong brightness of 
daytime flights. 

Most important of all, they do not fail. 

For dependable relays... for packaged 
reliability, look to Leach! 


I FOR YOURSELF haw I 
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Servomechanisms’ proven ability to design and produce 
smaller and more reliable Central Data Computers, has establisl 
SMI as the pace-setter in this exacting science. This experience, 
coupled with our major scientific advances in new materials 
and deposited film circuitry techniques, will meet the requirements 
of even smaller and more reliable subsystems for the 
spacecraft of tomorrow. 
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